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PREFACE. 



In the following pages I have endeavoured to point 
out the most important anatomical facts in relation to 
Practical Surgery. However imperfectly my object 
may have been realised, it is hoped that this little 
book will be found useful to the student of Surgical 
Anatomy, in recalling to his memory anatomical 
details and facts gathered in the dissecting-rooms, but 
which, from the press of other work, may have been 
partly forgotten by the time he begins to prepare 
for the Final Examination. The subject is looked at 
chiefly from an anatomical point of view ; and in its 
preparation reference has been frequently made to 
the leading works on Sm*gery and Anatomy — such 
as Erichsen and Spence for Surgery; Turner, Quain, 
Ellis, Gray, and Heath for Anatomy; as well as 
anatomical details gleaned in the Dissecting-Koom, 
together with various useful hints from my former 
teachers. I have endeavoured not only to point 
out the normal relation of parts, but, where possible 
abnormalities are of special importance, those have 
also been indicated. 

It is hoped that the classification adopted in the 
Table of Contents, together with the fact that the 
headings of the leading paragraphs are printed in 
bolder type, will greatly facilitate reference to the 

various subjects here discussed. 

J. M^L, 

Edinburgh, January 1883. 
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SURGICAL ANATOMY. 



SURGICAL AMTOMY OF THE HEAD AMD HECK. 

SUBCLAVIAN ARTERY. Origin —On the right side from 
the branching of the Innominate artery behind the stemo- 
clavicular articulation. On the left side directly from the arch 
of the aorta. Extent (in neck). — From the stemo-clavicular 
articulation to the lower border of the first rib. It is divided 
into three parts by the scalenus anticus muscle — a part 
internal to (1st part); a part behind, (2nd part) ; and a part 
external to that muscle, (3rd part). Course. — It crosses the 
lower part of the neck, taking an arched course over the apex 
of the pleura and first rib, passing between the anterior and 
middle scaleni muscles. It usually rises about one inch above 
the clavicle. 

Ligature in the Third Part of its Course — 

Extent. — From the outer edge of the anterior scalenus 
muscle, to the lower border of the first rib. The patient 
should be recumbent, and the shoulder should be depressed 
so as to lessen the depth of the wound, the head being turned 
a little towards the opposite shoulder. 

Superficial Guide. — The vessel lies beneath the most 
prominent part of the clavicle, and it is important to remem- 
ber, that by pressing the thumb, or a padded key, firmly 
downwards and backwards behind that point of the clavicle, 
towards the first rib, the vessel may be compressed during 
life, and the circulation through the upper limb entirely 
commanded. Incision — With the inner side of the left hand 
draw down the skin over the clavicle for about one inch, and 
cut ahng the hone for 2 4 or 3 inches, beginning over tVv^ oXa?^- 
cular origin of the sterno-cleido-ixias\.o\^ «a.^ %TLi^AX\% "^ ''^^ 
trapeziz25. This incision correspoiida to tV^ ica.^^^ "Oc^xq.^ 
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the clavicle, or base of the Posterior triangle. But, further, 
to simplify matters it is advisable to make another incision 
one inch and a-half in length, along the outer edge of the 
stemo-mastoid joining the former incision nearly at a right 
angle. 

Parts cut through. — While the skin is tense over the 
clavicle, there is divided on the bone, (1) Skin, (2) Superficial 
fascia, (3) Platysma, (4) Superficial nerves and vessels — nerves 
are the descending branches of the cervical plexus ; the vessels 
are chiefly the tributaries of the external jugular vein, which 
at this point usually form a venous plexus in front of the 
subclavian artery. When the tension is taken off, and the 
wound thus moved a little above the clavicle, we then cut 
through, (5) the deep fascia in the middle of the wound, that 
part of the cervical fascia which binds down the posterior belly 
of the omo-hyoid to the clavicle. Next seek for the interval 
between the omo-hyoid (posterior belly) and the clavicle which 
will probably be about an inch in extent, but may be more or 
less. The knife must not be allowed to pass beneath the cla- 
vicle, lest the subclavian vein or the supra-scapular vessels be 
injured. Push the omo-hyoid upwards a little, and with the 
finger or the handle of the knife scratch away any intervening 
areolar tissue, or other structures lying over the artery, and 
define the outer edge of the scalenus anticus muscle, and follow 
it down to its insertion into the first rib. (6) The small nerve 
to the subclavius muscle also crosses in front of the artery 
near its middle. 

Deep Guide to the VesseL — Either the tubercle on the 
first rib at the insertion of the scalenus anticus and the outer 
edge of the same muscle, when the artery will be found 
immediately above, and a little behind it, but covered and 
bound down to first rib by a sheath of dense cervical fascia. 
When the tip of the finger touches the tubercle, the pulp of 
the finger will rest on the artery (Spence); or, the white cords 
of the brachial plexus seen at the outer end of the wound, and 
which are placed above, and a little behind the artery — the 
artery being between them and the first rib. (7) Open sheath 
and clear the vessel, and pass the aneurism needle from above 
so AS to avoid the nerves going to form the brachial plexus, 



SURGICAL ANATOMY. 3 

which are far more liable to be included in the ligature than 
the vein, which is to the front, and considerably below the 
artery. 

The other important relations of this artery are — a^ove— the 
nervous cords going to form the brachial plexus. Below — 
the first rib, and partly, also, the nervous trunk formed by the 
union of the 8th cervical and 1st dorsal nerves. The same 
nervous cords also lie behind it. The artery is sometimes 
described as lying in the lower part of a little triangle formed 
thus — internally it is bounded by the outer margin of the 
scalenus anticus, externally by the scalenus posticus, the con- 
vergence of these two muscles forming the apex of the triangle, 
the base being formed by the first rib on which the vessel 
rests (Spence). 

Note. — (1.) In thick-set, short-necked persons the artery 
is usually deeply seated ; it may be below the level of the 
clavicle, or but slightly above it. (2.) In thin, long-necked 
persons its course is usually high, and, therefore, is much 
more easily reached and ligatured. (3.) The clavicle in some 
cases is very much curved. When this is the case, the depth 
of the vessel from the surface is increased, and is, therefore, 
more difficult to ligature. An aneurism in the axilla will 
produce the same effect (by raising the clavicle), and tends to 
complicate the operation considerably. (4. ) The artery may 
pass in front of, or through the anterior scalenus ; the clavi- 
cular head of the stemo-mastoid, instead of being confined 
in its origin to the inner third of the posterior surface of the 
clavicle, may pass beyond its usual limit outwards along 
the clavicle, and conceal the artery; and the trapezius 
may also pass further inwards than it usually does, and 
overlap the artery. In 5 per cent, of the cases, the omo- 
hyoid arises from the middle third of the clavicle, and, 
therefore, covers the artery. (5.) The posterior scapular 
artery frequently, and sometimes the supra-scapular, may 
spring from this part. (6. ) The external jugular vein should 
lie on the outer edge of the stemo-mastoid; but, very fre- 
quently it is more external, and passes beiv^'a^^^ Hh^<^ ^<e^^:^ 
fascia just above the middle oi tYie c\a^c\b, <iTo^'8sa^^'Ca»*<iKfis'^ 
part of Bubclavian artery, and empt^m^ \\»^1 \n^iO 'Ca» «o. 
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clavian vein. While it lies over the artery it receives the 
supra-scapular and transversalis colli veins, and in this region 
also communicates with the anterior jugular vein. In this 
way a plexus of veins is formed over the artery. If any of 
the large venous trunks be cut in the operation, a double 
ligature must be applied to it. The subclavian vein may rise 
as high as the level of the clavicle, or may lie with the artery 
beneath the anterior scalenus. (7). A cord formed by the 
8th cervical and 1st dorsal nerves lies immediately behind the 
subclavian artery— or may be between it and the first rib-^ 
and is, therefore, specially liable to be included in the ligature, 
or even to be tied instead of the artery — mistakes committed 
by several eminent surgeons. 

Ligature of Second Part — 

This part lies behind the anterior scalenus, and therefore 
the incision must be carried a little nearer the sternum. In 
connection with this it should be kept in mind that the outer 
edge of the stemo-mastoid corresponds very nearly to the 
outer edge of the scalenus anticus. In addition to the struc- 
tures cut through in ligature of the third part, we must divide 
— (1) Clavicular origin of stemo-mastoid. (2) Scalenus anticus. 
(3) Usually external jugular vein, to which a double ligature 
must be applied. 

Note. — (1.) In dividing the scalenus anticus special care 
must be taken to avoid cutting or bruising the phrenic nerve 
which lies on its anterior surface, inclining obliquely towards 
its inner border. Two cases are mentioned by Erichsen, one 
in which the phrenic nerve was divided, and the patient died 
on the eighth day of pneumonia ; in the other case incessant 
hiccough followed the operation, and after death the phrenic 
nerve was found reddened and inflamed, having probably in 
some way been interfered with during the exposure of the 
vessel. (2. ) The transversalis colli and supra-scapular arteries 
also lie superficial to the scalenus anticus, and must be care- 
fully preserved from injury, as they play a very important 
part in the collateral circulation. (3.) The confluence of the 
internal jugular and subclavian veins is also commonly in 
front of scalenus anticua. 
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Eeasons for applying the Ligature to the third part 
in preference to the other two.— (i.) It is the most 

superficial part. (2.) It is usually free from branches. (3.) 
The first rib is interposed between it and the pleura, and by 
passing the needle as the artery lies on the first rib, we avoid 
wounding the pleura, and will also usually avoid coming into 
contact with any abnormal arterial branches — as these usually 
arise close to the outer edge of the scalenus anticus. 

But the second part may be ligatured, as it only gives 
origin, as a rule, to one branch, but greater care is necessary, 
because — (1) It is deeper; (2) Its close relations to the phrenio 
nerve, transversalis colli and supra-scapular arteries ; (3) It 
rests on the pleura covering the apex of the lung. 

Objections to first part.— (l) Its great depth. (2.) Its 
shortness, and the number of branches given ofT. It is only 
about one inch and a-half in length, and gives off three large 
branches, so that ligature of this part is almost certain to be 
followed by secondary haemorrhage. (3. ) Its complicated rela- 
tions — thus, in front (besides the superficial structures common 
to all the three parts) we have three muscles, three veins, and 
three nenres. The Muscles are — the stemo-mastoid, sterno- 
hyoid, and stemo-thyroid ; the Veins — internal jugular, 
vertebral, and anterior jugular ; the Nerves — vagus, several 
cardiac nerves, phrenic (on the left side, not so often on the 
right side). Behind the vessel we have— (1) the longus colli 
muscle separated from it by loose connective tissue in which 
there lie two nerves — the gangliated cord of the sympathetic, 
and the recurrent laryngeal. Below, is the pleura and the 
recurrent laryngeal nerve. Above, there is nothing worth 
noting. On the left side the connections of the first part are 
too complicated to admit of ligature, being invested by the 
pleura in all its extent, and hardly extending into the cervical 
region at all. 

Bra:nches of the Subclavian. 

Of the first part. — 1. Vertebral. — It arises from the upper 
surface of the artery, passes up beneath the internal \\v.^;^%:c 
vein, between the longus coUi on t\ie Vasvet «v^^, «cl^ ^qs^«o»». 
anticns on the outer side, to t\ie loxoEttfeTi Va \>cvsi Xx^s^ss^^^^"^ 
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process of the sixth cervical vertebra. It is crossed by the in> 
ferior thyroid artery, and on the left side by the thoracic duct. 

2. The Thyroid Axis. — This is a short trunk very soon 
dividing into three branches — (a) Inferior thyroid, which passes 
upwards and inwards m front of the vertebral artery, recurrent 
laryngeal nerve, and longus colli muscle, but behind, the 
carotid sheath and its contents, and the gangliated cord of the 
sympathetic. It takes a flexuous course to the inferior angle 
of the thyroid body. If this branch is ligatured as it passes 
behind the carotid sheath, the structures divided will be 
nearly the same as in ligature of the common carotid, the 
necessary modifications being evident. In excision of the 
thyroid body, this vessel requires to be ligatured as it enters 
the inferior angle of the gland. The branches of the inferior 
thyroid artery are — (1) Ascending cervical j (2) Inferior laryn- 
geal branch ; (3) CEsophageal ; (4) Tracheal. (6) Transver- 
galis Colli — Passes outwards in front of the scalenus anticus 
and phrenic nerve, and beneath the sterno-mastoid, into the 
posterior triangle of the neck, where it passes in front of the 
cords going to form the brachial plexus, and ends there by 
dividing into superficial cervical and posterior scapular arteries, 
(c) Supra-Scapular f or, Transveraalia humeri. — This vessel i» 
on a lower level than the last, and runs outwards in front of 
the scalenus anticus and phrenic nerve, but behind the clavicle 
and the omo-hyoid to the upper border of the scapula. 

3. Internal Mammaxy. — This vessel passes downwards 
behind the inner end of the clavicle, and the beginning of the 
right innominate vein, and enters the chest between the first 
rib and the pleura ; as it is about to enter the chest, it is 
crossed by the phrenic nerve. If this vessel were to be tied, 
it should be borne in mind that its anterior relations are 
precisely similar to those of the first part of the subclavian 
(quod vide). 

Branches of the Second Part. — The superior intercostal 

artery, and arising in common with it is the profunda cer- 
Vicis branch, which ascends in the neck between the complexus 
and the semi-spinalis colli, supplying these muscles and anas- 
tomosing with the princeps cervicis of the occipital artery. 

Collateral {/ircuiation when the Subclavian i& 
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tied in its second and third paxts.— (l.) The supra- 
scapular from thyroid axis (first part of the subclavian) anas- 
tomosing with the dorsalis scapulae branch of the subscapular 
(from third part of axillary). (2.) The posterior scapular 
branch of the transversalis colli, of thyroid axis, anastomosing 
with the subscapular branch of axillary. (3.) Internal mam- 
mary from 1st part of subclavian, and the aortic intercostals, 
anastomosing with the long and short thoracics of axillary 
artery, and the deep epigastric. Should the first part be tietl, 
the collateral circulation is as follows : — (1.) The superior 
intercostal anastomosing with the aortic intercostals. (2. ) The 
inferior thyroid anastomosing with the superior thyroid. (3. ) 
By the inosculations of the vertebrals through the circle of 
WiUis. 

Common Carotid Artery. — Aneurism of this vessel gives 
rise to certain special symptoms; for instance, if the aneurism 
be situated near the bifurcation of the vessel (where it usually 
occurs), there is a constant hacking cough due to pressure on 
the superior laryngeal nerve ; if it be placed lower down we 
may get spasm of the glottis from pressure on the recurrent 
laryngeal nerve. There may also be serious dyspnoea and 
difficulty in deglutition. 

Origin. — On the right side in the bifurcation of the inno- 
minate artery opposite the stemo-clavicular articulation. On 
the left side it springs directly from the arch of the aorta. 
£xtent. — From behind the sterno-clavicular articulation to a 
point, a little higher than the upper margin of the thyroid 
cartilage, where it divides into internal and external carotids. 
Course. — Its course is indicated by a line drawn from the 
aterno- clavicular articulation to a point midway between the 
angle of the jaw and the mastoid process. 

The artery, together with the internal jugular vein and 
vagus nerve, are included in a common sheath of cervical 
fascia, although each structure lies in a separate compartment ; 
the septa are comparatively strong, especially that between 
the vein and the artery. This is important, because the 
compartment containing the artery may be oi^etiftvl -wsJCo^sv^ 
interfering with those containing t"\ie N^m ^tl^ w«tN^> ^^^ '^^^ 
this way the vein is prevented irom \>u\gai% oN«t *Os^ft "aJcN»«c^ 
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■daring the operation. In tlio ehcBth the artery is the moBt 
interQal, the vein moat externa], and the nerve behind and 
hetweeo. Before describing the operation itaelF, we will state 
very briefly the chief relations of the Bheath to the mrraand- 
ing parts. 

As high as the Cricoid Cartilage it is deeply placed, and 
ia covered by— (1) The common inveHtments (i.e., akin and 
superficial faacin, platyaroa nod deep faBoia). (2) Sternal head 
of stemo-maatoid. (3) Sterao-hyoid. (4) St«rDn -thyroid. (5) 
Crosaed by omo-hyoid. Above this point it enters the carotid 
triangle, and ia merely covered by the common inyflatmentt 
of the parts. It ia also creased by (6) three veiiia — superior 
and middle thyroids, and anterior jugular. (7) The descen- 
dene Doni lies on (aometimea in) the sheath. It may b« 
slightly overlapped by the aterno -mastoid at its upper port. 
Behind the ateath is — (1) the gangliated cord of the sympa- 
thetic. (2) The recurrent laryngeal nerve crossing obliquely 
invarda behind the aheath. (3) Longua colli. (4) Kectua 
capitis anticuB major ; and behind theae (5) the tranaverse 
prouuases of the cervical vertobrE^, against which the vesael 
may be compreaaed during life. |6) The interior thyroid 
artery ulao urosaes obliquely inwards behind the ahealh. (See 
"Branches of Subclavian.") To its innfr aide we have— (1) 
The larynx and trachea. (3) Pharynx and cESophagua. (3) 
Thyroid body, (4) Recurrent laryngeal nerve. To the outer 
«ide, a chain of lymphatic glaJids. To assist the memory, note 
the following points — (1) That there are four musclaa io front 
of it, viz., atemo-mastoid, sterno-hyoid, sterno-thyroid, and 
omo-hyaid. (2) That there are four atructurea (or gronps 
rather) on theinaide. (3) That there are foar veins in relation 
to the artery — two jugular and two thyroids, three of theae 
cross it, and one (the internal jngular) lies to its outer aide. 
(4) That there are four nervea in relation to it—abom, the 
deacendens noni ; hfiiinii, the gangliattHl cord of the sympa- 
thetic : on the iimitr aide, the recurrent laryngeal (at its lower 
part) : on the ou'er aide, the vagua. 

To Ltgatdre the Vessel. 

Above the Omo-hyoid.— /fig'i-t liile.--The catient's 
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chest should be raised by means of pillows, the head depressed 
a little, and the face turned towards the opposite shoulder, 
in order to make the sterno-mastoid tense and prominent, and 
the angle of the jaw turned up somewhat. The neck should 
be compressed at the lower part, in order to make the super- 
ficial veins turgid, and their course noted, so that they may be 
avoided as much as possible in making the necessary incision. 
Superficial Guide. — The line marking its course, or the 
anterior border of the sterno-mastoid. Incision. — With the 
line of the vessel in mind, make an incision three inches in 
length, commencing on a level with the upper part of the 
thyroid cartilage (or an inch and a-half above the cricoid 
cartilage). The upper part of this incision will be a few lines 
nearer the middle line of the neck than the anterior margin 
of the sterno-mastoid, this muscle diverging from the artery 
as it rises higher in the neck. By this incision we divide (1) 
the skin, (2) superficial fascia, (3) platysma, (4) then cut 
through the deep fascia and expose the fibres of the sterno- 
mastoid, and draw it aside, the head being turned a little 
towards the same shoulder, in order to relax its fibres. (5) 
Expose omo-hyoid by cutting through a dense fascia, covering 
it and the other muscles and carotid sheath. (6) Draw aside the 
lateral lobe of the thyroid body which is now exposed, and 
look for the deep guide to the vessel, viz., the angle formed 
by the anterior belly of the omo-hyoid with the anterior 
border of the sterno-mastoid — the artery bisecting this angle. 
Then expose the sheath fully, by carefully turning aside any 
intervening structures with the handle of the knife, using the 
blade as little as possible, in order that the descendens noni 
nerve, and sterno-mastoid branches of the superior thyroid 
artery be not injured. Open the inner compartment of the 
sheath, clear the artery, and pass the ligature (without using 
force) from the outer side to avoid the risk of wounding the 
internal jugular vein, holding the ether edge of the opening 
in the sheath, with a pair of artery forceps to steady it during 
the passage of the ligature. 

EL Ligature below the Omo-hjoid,— Right side.—li vn^ 

wish to ligature the vessel below the onio-\i:^o\!^.s\\.N&^^^'^^'®»^^ 
(1) That the inciaion be extended l\LT\i\i«t ^owd. ^Qra.^ '^^'^ 
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anterior edge of the stemo-mastoid, which must be drawn 
well outwards, and, if necessary, its sternal head divided. 
(2) To divide the fascia binding the omo-hyoid to the muscles 
near it, and draw it upwards. (3) Draw the stemo-hyoid and 
sterno-thyroid muscles inwards, (or, if necessary, divide 
them), and the carotid sheath is now exposed. Proceed as in 
ligature above the omo-hyoid, bearing in mind the complicated 
relations of the parts (see before). On the left side the artery 
springs from the arch of the aorta, but beyond the sterno- 
clavicular articulation, its relations are almost the same as 
those of the vessel on the right side, with the following 
differences : — (1) It is more deeply placed. (2) The internsd 
jugular vein and the pneumo-gastric nerve are placed over the 
artery in the lower third of the neck. (3) It is nearer the 
oesophagus. (4) Low down, the thoracic duct lies to its outer 
side. Otherwise the operation for ligature of the vessel on 
the left side is similar to the corresponding operation on the 
right side. 

Collateral Circulation. — (l) Branches of the external 
carotid on the side tied anastomosing with the corresponding 
branches of the opposite side, viz., (a) Facial with Facial. (6> 
Temporal with Temporal, (c) Occipital with Occipital, {d) 
Superior Thyroid with Superior Thyroid. (2) Anastomoses 
between the internal carotids of opposite sides through the 
anterior segment of the " circle of Willis " — anterior cerebral 
of the one side, with the anterior cerebral of the other through 
the anterior communicating. (3) Anastomoses between the 
subclavian and external carotid of the side tied — (a) Deep 
cervical with princeps cervicis of occipital, {h) The vertebral 
with the occipital, (c) Inferior thyroid with superior thyroid. 
(4) Anastomoses between the subclavian and the internal 
carotid of the side tied, the vertebral (from subclavian) 
through the basilar and posterior cerebral, with posterior 
communicating from internal carotid, e.e., through the lateral 
segment of the ** Circle of Willis." 

Innominate, or Brachio-Cephalic Artery.— Aneurisms 

of this vessel are extremely difficult to diagnose with certainty. 

Many cases diagnosed as aneurism of the innominate during 

life, have been found after death by the moTe i^eri^ct U^ht of 
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the post-mortem room, to be aneurisms of the arch of the 
aorta. Aneurisms in this region give rise to certain symptoms, 
chiefly from pressure of the tumour on neighbouring structures. 
(1) The pulse on the affected side is small and feeble, and so ia 
the pulsation in the right carotid. (2) The superficial veins of 
the neck are enlarged, and we have oedema of the eye and arm. 
(3) There are dull aching pains (or they may be sharp and 
shooting) from pressure on, and irritation of the cervical and 
brachial nervous plexuses. (4) Dyspnoea from pressure on th& 
recurrent laryngeal nerve, or by direct compression of the 
trachea. (5) DiflSculty in swallowing. (6) If the cervical 
sympathetic be irritated there will be dilatation of the pupil 
of the affected side ; but, if it be completely paralyaedy the 
pupil on that side will be contracted. The same remark 
applies to aneurisms of the common carotid. 

Origin. — From the right side of the transverse part of the 
arch of the aorta. Extent. — From the above point to behind 
the right stemo- clavicular articulation and lower cervical 
region, where it bifurcates into the right subclavian and right 
common carotid. Its entire length is from 1^ to 2 inches. 
Course. — Upwards and to the right, behind the first piece of 
the sternum. Its most important relations are — m front (1). 
The first piece of the sternum. (2) Lower part of the stemo- 
mastoid, sterno-hyoid, and stemo-thyroid muscles. (3) It is 
crossed by the left innominate vein, and there is also a net- 
work of thyroid veins in front of it, embedded in the loose 
cellular tissue. On its right side, (1) The right innominate 
vein ; (2) Vagus ; (3) Phrenic ; (4) Trachea. On its left side, 
the left common carotid. Behind — (1), Trachea, at lower part ; 
(2), Pleura. 

In ligature of this vessel the patient should be in an easy 
recumbent posture, with the chest raised, and the head thrown 
back and turned towards the left shoulder. 

Superficial Guide to the Vessel— It lies just behind the 

right stemo-clavicular articulation. Incision. — The incision 
should be V'S^^P^^i* First make an incision about two 
inches long over the inner part of the clavicle and stertxs^- 
clavicular articulation to the stemum ; dsioi^^^t, \r«Q <5\: Sioix^ 
inches in length, along the inner border oi ^^'a ^X^raa-^soa^*^*^"^^ 
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muscle, meeting tlie other >t the atemum. By t1 
W8 divide — (1), Skio ; (2), Fascial (3), Jonor part of the origin 
-of stern o-msfltoid. Thaaa are thrown upwards and outwards, 
and then we cut through ; (4), Stemo-hy oid ; and (5), the 
atema -thyroid. The heiut h now drawn well back in order 
to draw up the artery into the neck ae much as possibla 

Deep Qnide to the VeBseL—Trace dawn the GommoD 
«arotid with the liiiger till the bifnroation of the innominate 
.«rtory can be ditliiictlij ffit ; than (B), clear from the surround- 
ing cellular tisane and ligatnre, taking care not to wound tha 
plsnra; the needle is passed/rom the vein. 

The Oollateral Circulation is practical]; the same aa in 
ligatnre of the oonunon carotid {•juml vide). 

Am a rule, the innominate gives off no branch, but oecaBion- 
tdl; a small branch, the ihijroidea inia, arises from, it and mna 
np the front of the trachea to the thyroid body. 

It ia scarcely necessary to remind the reader that there ia 

ninate artery, (though there are too imiominate 

Traoa), and that it is on the right side. It does not look well 

'htia a student rises from the examination table where he has 
tor faia "written," and asks the eiaroiner on wAicA 
isida he wishes the artery tied ; it ia apt to raise a mi^ekm, 
unjust and unfounded that suspicion may bo) in that 
gentleman's mind that the student must have forgotten hia 
anatomy considerably— if ever he knew it — of which fact he 
quietly makes a mental note for future reference. It ta 
speclaUy awkward to make audi a mistake at such a time ; for I 
if ever a student's words ought to be few and well ohoaen, it ia J 






The Lingual Artery.— It may be necessary to ligature I 

this vessel to restrain profuse hemorrhage from the tongue, 
t.g. in cancerous ulcers, or for the purpose of starving such 

Origin. — From the anterior border of the external carotid, 
either above or below the level of tha hyoid bona. Extent, 
-From its origin to the anterior border of the hyo-gloasos. 
Course. — At first inwards above the hyoid bono, and than 
upwards and inwards beneath the hyo-gloaans. , 

In perlormiag this operation, the patient ea^ioviliCTa&hould j 
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be Bligbtly raised, the head thrown well back, and the f ac& 
turned towards the opposite shoulder. 

Incisions. — (l) A curved incision from a point a little below 
and behind the symphysis menti, down to the level of the 
hyoid bone, and then turning up to near the angle of the jaw. 
At this point the artery lies in a triangular space, the sides of 
which are formed by the anterior and posterior bellies of the 
digastric, the ninth nerve forming the base ; or, (2) simply 
make an incision downwards and backwards over the great 
cornu of the hyoid bone. Either of these incisions may be 
chosen, according as you wish to tie it (1) while it lies under 
the hyo-glossus ; or (2) between its origin and the posterior 

border of that muscle. Deep Guide to the Vessel. — The 

ninth nerve lying in the bottom of the wound, either crossing 
the vessel or lying parallel with it. Before it reaches the 
hyo-glossus it is simply covered by (1) skin and fascia; near 
the muscle it is crossed by (2)^ the ninth nerve ; (3) digastric 
and stylo-hyoid muscles. It then passes beneath (4) the hyo- 
glossus, and rests on the middle constrictor, and then beneath 
(5) the mylo- hyoid, resting on the genio-hyo-glossus. In 
tying it beneath the hyo-glossus, the sub-maxillary gland and 
ninth nerve must be drawn upwards, and the digastric and 
stylo-hyoid muscles held aside, and the tibres of the hyo- 
glossus divided horizontally near the hyoid bone. 

Branches. — (l) Hyoid, which runs along the upper border 
of the hyoid bone. (2) Dorsalis linguae, which arises and 
ascends beneath the hyo-glossus to the dorsum of tongue. (3) 
Sublingual branches to sublingual gland. (4) Eanine, the 
direct continuation of the lingual, which runs forward to the 
tip of the tongue. 

Facial Artery. — The first of the incisions for ligature of 
the lingual would also expose the origin of the facial. It 
arises from the external carotid artery, a little above the 
lingual, lying at first in the carotid triangle, where it is simply 
covered by the superficial investments of the parts (skin, 
platysma, and fasciae.) It is then crossed by the posterior 
belly of the digastric and stylo-hyoid muscles and m»l\\.^vetN^. 
After this it passes through the subatance ol \^i'&«vCo-\x\arK^^x'^ 
gland^ where it makes a sigmoid fl.ex\iTe, cTO«&«i^ ^^ Vi^^'*^ 
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jaw lying in a little hollow just about the point where the 
body joins the ramus, in front of the masseter muscle. Here 
its pulsations can be felt during life, and it may be readily 
compressed with the finger. After this, its general direction 
is towards the angle of the mouth, angle of the nose and inner 
angle of the eye, but in a very tortuous course. In its course 
through the face it is covered by the superficial structures and 
platysma, and that special part of the platysma known as the 
risorius muscle : it is also covered by the zygomatic muscles, 
and crossed by branches of the facial nerve. It rests on (1) 
the lower jaw, (2) buccinator, (3) levator anguli oris, (4) levator 
labii superioris. 

Branches. — In neck. — (1) Inferior or ascending palatine 
which passes upwards between the stylo-glossus, and the 
stylo-pharyngeus to the soft palate. (2) Tonsillar to tonsils. 

(3) Glandular to sub-maxillary gland. (4) Sub-mental given 
oflF immediately below the lower jaw to the chin. This is the 
largest branch and must be kept in mind in operations about 
the lower jaw, such as excision, &c. On the face. — (1) Inferior 
labial : (2) the two coronary arteries which pass along the free 
margin of each lip. In operations about the lips, therefore, 
these must be kept in mind ; (3) Lateral nasal to side of nose ; 

(4) Angular, its terminal branch, anastomosing at the inner 
angle of the orbit with the nasal branch of the ophthalmic ; 
and this is one reason why leeches at the inner angle of the 
eye relieve congestion of the eye or brain. 

Occipital Artery. — This vessel arises from the posterior 
surface of the external carotid just as that vessel is about to 
pass beneath the posterior belly of the digastric. It may be 
divided into three parts — (1) A part that passes upwards and 
backwards almost parallel to and partially overlapped by the 
posterior belly of the digastric and stylo-hyoid, to between 
the transverse process of the atlas and mastoid process of the 
temporal bone. This part is quite superficial at first (as a rule) 
being simply covered by the integument ; afterwards it is 
overlapped by the muscles already mentioned, and part of the 
parotid gland. It, however, crostea the following important 
•structures — (a) Internal carotid artery ; (6) Vagus ; (c) Internal 
Jagular vein; (d) Spinal accessory nerve*, ^e^ ^inth nerve 
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(hypoglossal) ; (/) Gangliated cord of the sympathetic. (2) 
A part passing backwards and inwards along the superior 
curved line. At this part of its course it lies on (a) Rectus 
lateralis ; (b) Superior oblique ; and (c) Complexus ; and is 
covered by — (a) Trapezius ; (6) Stemo-cleido-mastoid ; (c) 
Splenius capitis ; {d) Digastric ; (<?) Trachelo-mastoid ; and is 
overlapped by (/) the mastoid process. (3) The third part 
pierces the trapezius and turns upwards to scalp. 

Branches. — (l) A stemo-mastoid branch ; (2) Auricular to 
concha; (3) Meningeal, which enters skull through the jugular 
foramen ; (4) Princeps cervicis ; (5) Occipital to scalp. 

Internal Carotid Artery.— Origin.— From the bifurca- 
tion of the common carotid opposite the upper border of the 
thyroid cartilage. Course. — Its course is indicated by the 
same line that marks the course of the common carotid. The 
part below the posterior belly of the digastric (i.e. the part in 
the carotid triangle) is the only accessible portion. Relations 
of this part. — In. front — (1) Skin; (2) Superficial fascia; (3) 
Platysma ; (4) Deep fascia ; (5) Crossed by the ninth nerve 
sending down descendens noni ; (6) also, crossed by the occi- 
pital artery giving off some sterno-mastoid branches. On the 
outer side — (1) Internal jugular vein; (2) Spinal accessory 
nerve. On the inner side — (1) Phamyx ; (2) Ascending 
pharyngeal artery. Behind — (1) Vagus ; (2) Gangliated cord of 
sympathetic ; (3) Superior laryngeal nerve (internal and 
external branches) ; (4) Rectus capitis anticus major ; (5) 
Further back the cervical vertebrae. 

Incision. — ^The incision should be made in the line of the 
vessel, beginning about two inches above the thyroid cartilage 
and carrying it down to its upper border, or from the lower 
border of the posterior belly of the digastric to the same point. 
The best position for applying the ligature is about midway 
between the hyoid bone and the digastric. By this incision 
we cut through, (1) Skin ; (2) Superficial fascia ; (3) Platysma; 
(4) Deep fascia. Draw aside the stemo-mastoid, when, (5) 
The occipital artery, with its mastoid branch, and, (6) The 
ninth nerve, with its descendens noni branch, are brou^^ 
into view. Turn these aside, open tke ^^^b^^, «sy^ ^''^ '^^ 
ligature. 
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Note. — The vessel lies at this part of its course, external to 
the external carotid. The internal jugular vein is to its outer 
side, and therefore the aneurism needle should be passed/rom 
this side; further, the gangliated cord of the sympathetic 
and the Vagus, with its superior laryngeal branch, is behind 
it. When one internal carotid trunk has been tied the circul- 
ation is very speedily re-established by the internal carotid, 
and vertebral of the opposite side, and vertebral of the same 
side, through the "Circle of Willis." 

External Carotid Artery.— Origin.— At the same point 

as the internal. Extent.— From its point of origin upwards 
to a point opposite the neck of the lower jaw, where it divides 
into temporal and internal maxillary arteries. Course. — 
I uns upwards and slightly outwards, passing between the 
angle of the jaw and the mastoid process, lying a little to the 
front of the anterior border of the sterno-mastoid, very nearly 
corresponding to a line drawn from the front of the meatus of 
the ear to the cricoid cartilage, slightly arched forwards. 

In the first part of its course the vessel lies in the carotid 
triangle, and is quite superficial, being merely covered by (1) 
Skin, (2) Superficial fascia, (3) Platysma, (4) Deep fascia, and 
may be slightly overlapped by the sterno-mastoid. In the 
second part of its course it is deeper, being covered by (5) the 
posterior belly of the digastric and stylo-hyoid muscles, and 
(6) crossed by the ninth nerve. In the third part it is still 
deeper, for it passes beneath the deep surface and enters the 
substance of (7) the parotid gland. Behind the vessel we 
have (1) the superior laryngeal nerve with its external branch 
and the structures which separate the external from the 
internal carotids, viz., (2) Stylo-pharyngeus and (3) Stylo- 
glossus muscles ; (4) Styloid process, if long (if short we will 
have the stylo-hyoid ligament) ; (5) glosso-pharyngeal nerve, 
and (6) pharyngeal branch of vagus. 

It may be ligatured as it lies in the carotid triangle, but its 

branches are so numerous that its ligature is apt to be followed 

by secondary haemorrhage. At this part of its course it is also 

crossed by the lingual and facial veins. The incision used in 

ligature oi the internal carotid will also do for ligature of thia 

vessel, or the incision may be a little nearer t\ife Toiddlft line 
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of the neck. We simply cut through the structures covering 
it in the first part of its course, and draw aside the sterno- 
mastoid, taking care to avoid the lingual and facial veins, and 
the branches of the vessel itself. 

Branches. — An Anterior Set. — (1) Superior thyroid; (2) 
Lingual; (3) Facial A Posterior Set, — (1) Occipital; (2) Pos- 
terior auricular; (3) Stemo-mastoid (sometimes). An Ascend- 
ing Set, — (1) Temporal ; (2) Internal maxillary; (3) Ascending 
pharyngeal. 

Collateral Oirculation. — For this see under Nos. 1 and 3 
"Collateral circulation" of common carotid artery. 

Tll3rroid Arteries. — Ligature of these arteries has been 
practised by some surgeons as a cure for bronchocele, with 
but doubtful success. We have already referred to ligature 
of the inferior thyroid (see p. 6). 

The Superior Th3rroid. — This vessel is a branch of the 
external carotid. It is the lowest of the three branches arising 
from the anterior surface of that vessel, and is usually given 
off not far from its origin, as it lies in the carotid triangle. 
The superior thyroid itself, therefore, is at first merely 
covered by the common investments of the parts, and at this 
point it may be ligatured. Make an incision in the line of 
the carotid vessels, three inches long, the centre of the inci- 
sion being opposite the hyoid bone (the artery usually arises 
near the comu of the hyoid bone). Here the vessel is quite 
superficial, being covered only by skin, superticial fascia, 
platysma, and deep fascia, and may be readily tied. After 
this it takes an arched course downwards, passing beneath the 
omo-hyoid, stemo-hyoid, and stemo -thyroid muscles to the 
thyroid body. 

Branches. — (l) Hyoid branch, runs inwards bdow the 
hyoid bone ; (2) Sterno-mastoid, passes outwards across the 
carotid sheath to the sterno-mastoid muscle ; (3) Superior 
laryngeal, pierces the thyro-hyoid membrane and supplies 
the mucous membrane of the larynx ; (4) Crico-thyroid, runs 
across the crico-thyroid membrane ; (5) Terminal branches to 
the thyroid body. 

Vertebral Artery. — This Tesael lias Aieen \\-^^x,\vc^^ \»^ 

Smyth, of New Orleans, who thus descrWiea ^^:^^ o^^y^Na-^^- 

c 
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"The head of the patient being thrown back and slightly 
turned to the left, an incision two inches in length was made 
along the posterior border of the stemo-mastoid mnscle, com- 
mencing at the point where the external jugular vein crosses 
this muscle, and terminating a little below the clavicle, the 
edge of the muscle being exposed and drawn to the inner side, 
the prominent anterior tubercle of the transverse process of 
the sixth cervical vertebra was readily felt and taken for a 
guide. Immediately before this, and in a vertical line with 
it, lies the artery. A layer of fascia was now divided, some 
loose cellular tissue with lymphatics, and the ascending cervical 
artery were pulled to the inner side, and a separation was 
m^de between the scalenus anticus and longus colli muscles 
just below their insertion into the tubercle, when the artery 
and vein became visible, the latter was drawn to the outer 
side (this is important), and the needle passed around the 
former from without, inwards." 

Note. — The prominent anterior tubercle of the transverse 
process of the sixth cervical vertebra is known as the ** carotid 
tuherclej'* and by some surgeons is used as the ** deep " guide 
in ligature of the common carotid artery. 

Excision of the Upper Jaw and Malar Bone.— 

(1) Place the patient in a semi-recumbent position, compress 
the facial artery as it passes over the lower jaw ; extract the 
central incisor tooth of the diseased side, and then make the 
Incision, {A ) Liston^s. Enter the knife opposite the external 
angular process of the frontal bone, (i.e., a little above the 
zygoma), and carry it in a semi-circular manner downwards 
and forwards to the angle of the mouth ; and from its upper 
end carry another incision about one inch along the zygoma, 
(if the malar bone is to be left this latter incision need not be 
made). Another incision is then made from the nasal process 
of the superior maxillary bone down the side of the nose, 
round the ala, and through the centre of the upper lip into 
the mouth, and the flap is then dissected upwards. This is the 
most convenient incision when the tumour is of large size. 
{B) By External Flap. Cut horizontally from the outer to the 
inner canthua of the eye, then straight down to the ala of the 
Jiase, round it and through the centre oi t\ie vrjyj^etVi^ m\AtiLe 
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mouth; this flap is then dissected downwards. The great 
advantage of this incision is that the arteries and nerves of 
the face are cut close to their terminations, and not through 
their larger branches, as they are more likely to be by Listen's 
method. (2.) Having dissected the flap ofi'the jaw, separata 
the soft parts from the floor of the orbit, using a thin copper 
spatula to protect them and the globe of the eye. (3. ) Divide 
the bony points by using a narrow saw and strong cutting 
bone pliers, (a) Zygoma : First notch it with the saw, and 
then divide it with the pliers. (6) External orbital angle ; 
divided in the same way by placing one blade of the forceps 
in the orbit, the other on the malar bone, (c) Nasal process 
of superior maxilla ; with the bone pliers — one blade in the 
orbit, the other in the nostril. Then divide the soft covering 
of the hard palate longitudinaUy, and separate the soft palate 
from the hard palate by an incision tranm^ersely outwardn. 
The wound must be entirely in front of the soft palate, the 
whole of which must be left intact. This being done, divide 
{(l) The hard palate by introducing a narrow saw into the 
nostril, and notching it deeply, especially in front, and com- 
plete the division with the bone pliers, (4) Draw the mass 
downwards and forwards, breaking down any adhesions with 
the Angers or bistoury — such as the origin of the temporal 
muscle in the zygomatic fossa, (5) Arrest haemorrhage, and 
introduce some strips of lint to support the cheek flaps. 

Chief paxtS cut through, (l) Skin and fascia, part of 
orbicularis palpebrarum, orbicularis oris, temporal fascia, part 
of masseter and temporal muscles, zygomatici, Buccinator, 
and other muscles of expression, nasal duct, etc. (2) 2^erveSf 
chiefly branches of facial and branches of 2nd division of the 
5th that appear on the face, and in the end the trunk of the 
2nd division of the fifth itself, (3) The various bony points 
already mentioned. (4) Arteries, (a) Branches of the tem- 
poral, i. Orbital ; ii. Middle.temporal ; iii. Transverse faciaL 
(6) Facial near the angle of the jaw and several of its branches, 
viz. : — L Superior coronary ; ii. Lateral nasal ; iii. Angular, 
(c) Termination of internal maxillary artery, proba.bl^^ -axA. 
certainly many of its branches — i. Buccal*, Si, ^osi\.«nftx ^<eoiw^\ 
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iii. Infra orbital ; iv. Descending Palatine ; ▼. Spheno-pala- 
tine. (5) Corresponding veins. 

The upper jaw may be removed without the malar bone ; 
in that case the necessary modifications of the above descrip- 
tion will readily saggest themselves. 

Excision of the Lower Jaw— (one-half).— (1) Place the 
patient in a recumbent position, with the shoulders slightly 
raised, extract an incisor tooth, fix the point of the tongue^ 
and make the Incision. Begin above and immediately behind 
the articulation of the lower jaw, but in front of the temporal 
artery, and carry it deeply down to the bone along the as- 
cending ramus of the jaw, and forwards under the horizontal 
ramus till opposite the point where the bone is to be divided, 
and then carry it upwards towards, but do not divide, the lip. 
Secure the facial artery before dividing it, by acupressure 
below the jaw or otherwise. (2) Dissect this flap upwards 
and inwards to expose the bone and clear the inner side of the 
jaw from contiguous structures, using a narrow bistoury and 
keeping its edge close to the bone. (3) Saw through the jaw 
partially, close to the symphysis, and complete the division 
with the bone pliers. (4) Depress the divided ramus with the 
left hand till the insertion of the temporal muscle into the 
coronoid process is seen, and then divide it at its insertion. 

(5) Turn the jaw outwards a little, still depressing it, to make 
the external ligaments of the joint tense, and open the joint 
from the front, and keep the edge of the knife close to the 
bone to avoid wounding, if possible, the internal maxillary. 

(6) Divide the insertions of the internal, and the external 
pterygoids ; evert the bone, and carefully separate all the soft 
parts from its inner surface, and remove it. Secure the bleed- 
ing points, and close the incision. Note. — In making the 
incision it is better not to carry it too far up behind the 
ascending ramus (if the jaw can be disarticulated without 
doing so) lest the trunk of the facial nerve be severed, and 
the various facial muscles be therefore paralysed (the portio 
dura (facial) being the motor nerve of the face), but only curve 
it slightly over the angle of the jaw, and dissect up beneath 
this Bap close to the bone. 

OJuefStmctnrea cut througli. — (.I'^Sxvpet^cvaA.aV.xMctures; 
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(2) MuscleSf viz., Masseter, Platysma, part of Buccinator, 
insertion^of Digastric, Genio-hyoid, Genio-hyo-glossua of the 
side excised (if the incision be through the symphysis), Mylo- 
hyoid, a few fibres of the superior constrictor of the Pharynx, 
Internal and External Pterygoids, Depressor Labii inferioria 
and Levator menti. (3) Probably a part of parotid gland, 
(4) Stylo-maxillary ligament. (5) Nerves, viz. , Inferior dental, 
small twigs of the facial, part of auriculo -temporal, mylo- 
hyoid, and masseteric. Care must be taken to preserve the 
conjoined chorda tympani and lingual from injur}'. They lie 
on the internal pterygoid, and are covered by the external 
pterygoid ; the chorda being the nerve of taste to the anterior 
two-thirds of the tongue, while the lingual is the nerve of 
common sensation to the same part. (6) ArteHea — Inferior 
dental, facial and its submental branch, and other small 
muscular branches. The internal maxillary may be cut, or 
«ven the external carotid near the point where it divides into 
temporal and internal maxillary. 

The care necessary in disarticulating the jaw will be evident 
when one remembers the close relation of various important 
structures to it, such as : Internal maxillary artery, auriculo- 
temporal nerve with the middle meningeal artery between its 
two heads of origin and the chorda tympani close to the 
^lasserian fissure. 

Excision of the central part of the lower jaw is always a 
dangerous operation. There is the risk of suffocation from 
the retraction of the hyoid bone and tongue when the attach- 
ments of the mylo-hyoid, genio-hyoid, and genio-hyo-glossi 
muscles are divided from the bone. To prevent this as far as 
possible the tongue must be fixed by a strong ligature passed 
through its tip, and held well out by an assistant. For the 
same reason it is better in excision of one side of the lower 
jaw not to cut through the symphysis exactly, but a little 
external to it, so as to leave the insertions of the genio-hyoid 
and the genio-hyo-glossus muscles. 

TRACHEOTOMY. 
By this is meant the making of an o^eimv^m^wiv^^^^^V 
the trachea. LaiyngOtomy — w^^eii. ^'ft Qi^«v3ML^ S& \siaSvS8k 
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in the crico«thyroid membrane — usually by a single thrust; 
Tracheotomy — when the opening is made through some 
part of the trachea itself, either above or below the isthmus 
of the thyroid body ; and hence we have the high and the lorn 
operations. LaxyngO-traclieotOiny. — in this operation the 
opening is made through the crico-thyroid membrane, cricoid 
cartilage, and upper rings of the trachea. The opening may 
be temporary or permanent. A temporary opening may be 
required for (1) Obstructive oedema glottidis; (2) Acute laryn- 
gitis ; (3) Spasms from pressure on or irritation of the recurrent 
laryngeal nerve ; (4) Emphysema of the loose connective tissue 
of the neck, as from a pen-knife wound ; (5) Scalds of rima, by 
boiling water or caustic fluid; (6) Foreign bodies in the air 
passages ; (7) Masses of food in the gullet ; (8) Croup ; (9) 
Diphtheria. A permanent opening may be required for (1) 
Chronic diseases of the larynx, resulting in thickening of the 
mucous membrane, abscesses, necrosis of cartilages, &c.; (2) 
Polypi of the larynx. Some surgeons doubt whether it should 
be opened in croup and diphtheria. In croup, the dangers are : 
(a) Obstruction to the larynx; (b) Extension of the disease 
down to the lungs. So also in diphtheria we have similar 
dangers : (a) obstruction to larynx and pharynx ; {b) Pulmon- 
ary inflammation, blood poisoning, and exhaustion. If the 
disease spreads downwards, opening the trachea may not save 
the patient's life ; but it at least saves him from a very dis- 
tressing kind of death, and there is a possibility (though it 
is not very great) that it may save his life. And we think, 
therefore, that even in croup and diphtheria opening the 
windpipe is a perfectly justifiable operation, so long as it 
gives temporary relief or affords the lea^t chance of saving 
the patient's life. 

In the middle line of the neck we find the following 
structures: — (1) Symphysis of the lower jaw; (2) Central 
tendon of mylo-hyoid muscles ; (3) Body of the hyoid bone ; 
(4) Thyro-hyoid membrane; (5) Thyroid cartilage; (6) Crico- 
thyroid membrane and arteries ; (7) Cricoid cartilage; (8) Twa 
or three rings of the trachea; (9) Isthmus of the thyroid body 
/usually crossing about the 3rd or 4th rings) ; (10) The trachea 
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Position of the Patient, — The shoulders are well raised by 
pillows; the head is thrown as far back as practicable, and 
kept perfectly straight and steady by an assistant. Incision. 
— In tracheotomy, begin the incision over the cricoid cartilage, 
and carry it downwards, exactly in the middle line, for 2 or 24 
inches. By this incision, (1) Skin, (2) Fascia, (3) Fatty tissue 
are divided. On either side of the median line are the two 
anterior jugular veins, which are very often connected by a 
transverse communicating branch : these must, if possible, be 
avoided. (4) Cut through the inter-muscular fascia connect- 
ing the edges of the sterno-hyoids and sterno-thyroids, and 
separate them with the handle of the scalpel ; also turn aside 
the inferior thyroid veins and thyroidea ima artery (if present), 
and the isthmus of the thyroid body, and some loose cellular 
tissue will now be brought into view. Turn aside this loose 
tissue with the point of the linger or the handle of the scalpel, 
and the trachea is then exposed, and may be opened (either 
above or below the isthmus of the thyroid body, as circum- 
stances may determine) thus : — Transfix and draw it forward 
by a sharp hook, and push in the point of the knife, with its 
ba^k towards the sternum (this is done whether the operation 
be above or below the isthmus), and cut through three or four 
rings, and introduce the tube — taking care first that all bleed- 
ing has ceased, unless the urgency of the case be so great as to 
demand the immediate introduction of the tube. The opening 
in the trachea and the tissues covering it must correspond 
exactly, otherwise mucus and air will escape into the cellular 
tissue, producing emphysema. 

Note. — The trachea extends from the lower border of the 
cricoid cartilage (or opposite the 6th cervical vertebra) to the 
body of the 4th dorsal vertebra. (1) If the incision is not 
exactly in the middle line, it will be difficult to keep the tube 
in its place ; and besides, the carotid arteries might be injured. 
(2) Above the isthmus the trachea is quite superficial, and, as 
as a rule, has no veins of consequence in front, except a com- 
munication between the superior thyroids ; where the isthmus 
crosses (about the Srd or 4th rings), there is usually a plexus 
of veins, besides the isthmus itself ; belo^ \.\i^ A&'Ooxsixsa*^ ^^'fe 
trachea is more deeply placed, being cove^T^^, va. «AS^vara.^i» 
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the superficial structures, by the stemo-hyoid and sterno- 
thyroid muscles, the large inferior thyroid veins, and some- 
times by a special arterial branch to the thyroid body — the 
"thyroidea ima." (3) In stout, short-necked persons, the 
lower part of the trachea is more deeply placed. The chief 
difficulties of the low operation are : (1) The trachea is deeper; 
(2) The inferior thyroid veins are larger; (3) The danger to 
the isthmus is greater, because we must cut toioarda it, in 
order to avoid the important structures behind the upper part 
of the sternum ; (4) The thymus body may be in front of this 
part; (5) The occasional presence of the "thyroidea ima.'* 

Tracheotomy in Children. — Here the relations of the 
parts are somewhat altered. The neck is shorter ; "but, rela- 
tively, the space is greater between the isthmus of the thyroid 
body and the top of the sternum, so that the cervical part of 
the trachea is longer than in the adult. " — (Spence). But in 
the child the trachea is smaller, more deeply placed, and more 
moveable than in the adult ; also, the danger from haemorrhage 
is greater, on account of the large size of the venous plexus in 
connection with the thyroid body. There is more subcutaneous 
fat ; and the carotids are in closer relation to the trachea, so 
that a sliffht deviation from the middle line may wound one or 
other of these important arteries. The presence and large size 
of the thymus body in the child will also complicate the oper- 
ation. In other respects it is practically the same as in the 
adult. 

Laryngotomy. — ^The crico-thyroid membrane is quite super- 
ficial, and may be felt as a slight depression about one inch 
below the "pomum Adami." If the case is urgent, open by 
plunging in the knife at once ; if not, we may take the matter 
more coolly. Over the space make a vertical incision in the 
middle line through the skin, about an inch in length, and 
then make a cross cut through the membrane. The only 
danger likely to arise is hasmorrhage from the small arteries 
which cross and anastomose in front of the membrane (the 
crico-thyroid branches of superior laryngeals). They are 
seldom a source of trouble; and by making a cross incision 
they are not likely to be wounded. LaryngOtomy is to be 
preferred in the adult because : (1) The opening is quite as 
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good as in the trachea; (2) It is far safer, from the simple 
anatomy of the parts ; (3) It is more qaickly performed ; (4) 
Diseases which necessitate the operation in the adult have 
little tendency to spread downwards. 

Note. — (Edematous infiltration about the larynx is chiefly 
confined to the sub-mucous areolar tissue around the epiglottis, 
margins of the glottis, and back of thyroid cartilage. In 
these situations the sub-mucous tissue is very loose and freely 
movable, and readily becomes infiltrated and distended with 
serous effusion— so much so, as almost to occlude the rima 
glottidis. But this effusion and distension never extends 
below the true vocal cords, being limited at this point by 
the direct adhesion of the mucous membrane to the fibrous 
tissue forming the cords, without the intervention of any sub- 
mucous coat. 

Pharyngotomy or (Esophagotomy.— Make an incision 

about 4 inches in length along the anterior border of the Itft 
stemo-mastoid (as the oesophagus in the neck lies to the left 
of the middle line), beginning a little below the level of the 
upper border of the thyroid cartilage. The incision is almost 
the same as that necessary in ligature of the left common 
carotid, but a little nearer the middle line. Divide the skin, 
platysma, and fascia, and draw aside the sterno -mastoid. 
Carefully dissect down, with the handle of the knife, or 
fingers, between the carotid sheath, trachea, and larynx. 
Draw the stemo-hyoid and stemo-thyroid muscles towards the 
middle line, the thyroid body upwards, and if the omo-hyoid be 
in the way, divide it. Great care is now necessary to avoid 
wounding the thyroid arteries — especially the inferior — pass- 
ing to the lower angle of the thyroid body behind the carotid 
sheath; also to avoid injuring the left recurrent laryngeal 
nerve, which lies between the oesophagus and trachea. The 
cesophagas being exposed, pass a metallic sound, or catheter, 
or probang through the mouth into it, and cause its walls to 
project : this is made to serve as a guide for the necessary 
incision ; otherwise the air passages might be cut into. 

Paxotid Duct (Stenson's). — Its course is indicated by a 
line drawn from the external auditory TEi&'a.\>\x.^ \a ^ \:^^N& 
below the noBtni, Above it is t\ie txaaaK^et^^ i-wsvai^ ■w?wsr3 «» 
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and below it are some branches of the facial nerve. It per* 
forates the cheek obliquely, opposite the 2nd molar tooth of 
the upper jaw. It is necessary to remember its course, as it 
may be di^dded in wounds or operations about ^ the face, and 
give rise to salivary fistula. 

Lachrymal Sac. — If from any cause this sac requires to 
be opened {e.g., when suppuration has occurred in it), it 
should be opened from the outer side, because the angular 
artery (the termination of the facialj and the large angular 
vein are on its inner or nasal side. The sac is placed in the 
inner angle of the orbit, and crossed by the tendo-oculi a little 
above its middle. If the finger be placed on the inner edge 
of the orbit, this tendon will be felt to tighten every time 
the eye is closed, and still more so if the eyelids are drawn 
outwards. 

Nasal Duct. — This duct leads from the lachrymal sac to- 

the inferior meatus of the nose. The edges of the canal 

through which it passes may be felt on one's own person, by 

pressing the finger on the inner edge of the orbit on its lower 
aspect. To pass a probe through it, it should be directed 

downwards, outwards, and a little backwards (the direction 
of the duct). Obstruction of this duct leads to distension, 
and consequently to irritation and disease of the lachrymal 
sac, and, unless properly treated, inflammation and suppura- 
tion follow, which may end in fistula lachrymalis. It is also a 
cause of "Epiphora" or " Stillicidium Lachryraarum," trick- 
ling of tears over the cheek. Each duct opens into the inferior 
meatus of the nose; they are about half -an -inch long, and they 
are narrowest about the middle. 

Puncta Lachrymalia and Canaliculi— The puncta are 

two small apertures situated, one on the free margin of each 
lid, about one quarter of an inch from the inner cantbus; they 
are the openings of two small ducts — the canaliculi. Each 
canaliculus takes a curved course inwards — the upper first 
passing upwards and then curving downwards; the lower 
first passing downwards, and then curving upwards ; and^ 
therefore, in introducing a probe, the lid should be drawn 
outwards to straighten the canaliculus. The lower canali- 
eaJus ia shorter, wider, and not so muoh axched as the upper. 
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and is the one usually opened. In doing this the edge of the 
knife is directed upwards and towards the nose, and passed 
first a little downwards and then straight inwards. 

Division of the 5tli Nerve on the Face.— The supra- 
orbital notch or foramen is situated about the junction of the 
inner with the middle third of the supra-orbital margin. From 
this point a perpendicular line drawn, with a slight inclination 
outwards, so as to cross the interval between the two bicuspid 
teeth, passes over the infra-orbital and mental foramina. — 

(HOLDEN.) 

WOUNDS OP THE SCALP. 

These, however slight, should be watched very carefully,, 
because of the close anatomical relations that exist between 
the internal and the external structures of the cranium, and 
the possibility, therefore, of the effects of the injury impli- 
cating the brain and its membranes ; and all the more so when 
we bear in mind that, from the nature of the textures wound- 
ed, they are far more likely to be followed by erysipelatous 
inflammation than wounds in other parts of the body. The 
chief anatomical peculiarities of the scalp are — (1) The great 
amount of dense fibrous tissue that enters into its formation. 
(2) Its great vascularity, and, consequently, (3) Its great vital 
activity. (4) Its vascular connections with the cranial bones 
and dura mater ; this is especially the case with the cellular 
tissue on its deep surface, which is largely permeated by blood 
vessels which enter the bones and communicate in the diploe 
with branches from the dura mater. At several places alsa 
large vessels pass directly through from the scalp or face and 
communicate with the various sinuses and arteries within the 
cranium, e.g.f at the occiput the meningeal arteries of the 
occipital artery anastomose with those of the vertebral : behind 
the ear a large vein passes through the mastoid foramen to 
the lateral sinus ; on the vertex another vein passes through 
the parietal foramen to the superior longitudinal sinus ; on 
the face, at the inner angle of the orbit, the angular artery 
and vein anastomose, with the nasal branch of the ophthalmic 
artery and ophthalmic vein, and other bY9.iiQ;\i^^ CkV *Cgl<^ ^'^- 
thalmic artery anastomose witb t\ie ua^'dAft TCL<e\mi^<b^) %s:^^^j^> 
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on. Leeches may be applied at any of these parts to relieve 
congestion of the brain. 

Attachment of the Pericranial Aponeurosis.— It is 

Jirmly attached to the fat and fascia superficial to it, but only 
very loosely connected with the parts beneath by means of a 
fine cellular tissue. Posteriorly it is attached to the superior 
curved lines of the occipital bone ; at the sides to the mastoid 
'process, attolens and attrahens aurem, and zygoma; in yVon^, 
it is blended with the corrugator supercilii, orbicularis palpe- 
brarum and pyramidalis nasi. 

In bruises of the scalp, extravasation may take place either 
info or under the aponeurosis. In suppuration beneath it the 
pus gravitates to the most dependent parts until arrested by 
its attachments ; and, according to its position, may form a 
^ bag bulging over the orbits, the root of the nose, or above 
the zygoma, or passing down towards the neck behind. Some- 
times it spreads over the whole extent of the head. Extrava- 
sation into the scalp texture may simulate a depressed fracture. 
Owing to the density of the scalp texture, the extravasation 
is limited, and forms a circumscribed flattened swelling ; the 
•edges feel extremely hard from the coagulation of the blood in 
the interstitial textures of the scalp, while the centre, where 
the blood is not yet coagulated, is soft, and gives rise to the 
supposition that there is a depressed fracture. By firm, 
•downward pressure, however, the unbroken cranial bone may 
be detected beneath. 

Meningeal Arteries. — (l) In the anterior fossa of the 
skull we have small branches from the anterior and posterior 
ethmoidal arteries. (2) In the middle fossa we have — (a) The 
middle meningeal entering through the foramen spinosum ; (6) 
The small meningeal entering through the foramen ovale; (c) 
Meningeal branch from the ascending pharyngeal entering 
through the foramen lacerum medius. (3. ) In the posterior 
fossa we have small branches from the occipital and vertebral 
-arteries. 

The largest and most important of these is the middle 

meningeal. It is liable to be ruptured by blows on the temple 

producing fracture of the parietal or temporal bones, or great 

wing of the sphenoid — more especiaWy m tVi^ oaae of the 
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parietal and sphenoid, as it enters the skull through the 
foramen in the spinous process of the sphenoid, and frequently 
traverses for a short ^distance a bony canal in the anterior 
inferior angle of the parietal bone. But the various sinuses 
at the base of the cranium are also liable to be ruptured, e,g., 
haemorrhage into the orbit and eyelid points to rupture of th& 
cavernous sinuses; bleeding from the ear, followed by the 
discharge of a clear fluid, may be due to fracture of the petrous 
part of the temporal bone, with laceration of some of the 
sinuses in that neighbourhood (inferior or superior petrosals 
and lateral). 

Dislocation of the Lower Jaw.— Is usually caused by 

some sudden exertion on the part of the patient, or spasmodic 
action of the depressors of the jaw, as in gaping, fits of laughter, 
attempting to take too large a bite, &c. It may be — (1) Uni- 
lateral or incomplete ; (2) Bilateral or complete, according as 
one or both of the condyles are displaced. When the mouth 
is opened the condyle with the inter-articular fibro-cartilago 
glide forward on to the emenentia articularis ; but, if this be 
continued too far, and, if at the same time, the external ptery- 
goid muscle contracts forcibly, the condyle slips forward into 
the zygomatic fossa. In this way a dislocation is produced. 
The capsular ligament is not ruptured, and reduction is, as a. 
rule, easily accomplished. 

Venesection from External Jugular.— This may be 

useful in cases of croup in young children, apoplexy in adults, 
or in venous congestion of the head or chest. The vein is 
crossed obliquely by the fibres of the platysma, their relative 
positions being represented very nearly by the letter X, To 
secure a good flow, the cut in the vein must be oblique, be- 
cause if longitudinal the edges would not gape. But, the 
external jugular must not be opened by a single oblique thrust 
at once, because the cut would then be parallel to the fibres 
of the platysma, which by their contraction would prevent 
the free exit of the blood, and might give rine to extravasation 
and thrombus. It should be opened while it lies on the 
stemo-mastoid, because at this point it is most superficial and 
more firmly fixed. (1) Compress the vem a.^. \Xv<i \Q^«t >^^\\. 
of the neclc to make it "rise," aiida^o\.o"5Tftvvi\i.\»>iNv^^T>fee'8>.\vvy 
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of air ; (2) Make an incision in the skin obliquely to the coarse 
of the vein ; (3) Divide the fibres of the platysma transversely ; 
<4) Open the vein by an oblique incision (exactly the same 
direction as that made in the skin, but rather less). To stop 
bleeding, fix a pad of lint over the wound by strips of adhesive 
plaster. 

Arteriotomy from Anterior Branch of Temporal— 

This may be necessary in affections of the eye. Its pulsations 
can be felt about one inch and a quarter behind the external 
angular process of the frontal bone. Compress on the disial 
side of the intended opening (veins should be compressed 
on the proximal side). Expose it, by cutting through the 
superficial structures, and make an oblique opening into it. 
To stop the flow, cut the artery completely through, when 
its coats will, as a rule, contract and retract saffieiently to 
stop the bleeding, if not, secure by acupressure, or ligature the 
out ends. 

Division of the Lingual Nerve {'* Gmtaiory").— This 

being the nerve of common sensation to the anterior two- 
thirds of the tongue its division has been practised inside the 
mouth, with the view of relieving the pain of cancerous ulcers 
of that organ. Guide. — A line drawn from the middle of 
the crown of the last molar tooth to the angle of the jaw. 
This line will cross it in the exact place where it should be 
cut. It lies about half an inch from the tooth between it and 
the anterior pillar of the fauces, parallel to, but behind and 
below the prominent alveolar ridge on the inner side of the 
body, and ascending ramus of the lower jaw. Enter the knife 
about three quarters of an inch behind and below the last 
molar tooth, and cut down to the bone, and the nerve is certain 
to be divided. 

Removal of the Tonsils. — The tonsils are situated be- 
tween the anterior and posterior pillars of the fauces, and, in 
health, do not project beyond the level of these arches. If 
they are much enlarged they interfere with respiration, and 
must be removed; this may be done by a probe-pointed 
bistoury. Cut downwards and inwards, and on no account 
turn^the edge of the knife outwards, lest the internal carotid 
«iterjr,[and the ascending pharyngeal branch of the external 
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'Carotid be injured, there being nothing covering these vessels 
at this point except the pharyngeal aponeurosis and the 
superior constrictor of the pharynx. 

Tamours and Abscess of Parotid Gland.— These give 

rise to much pain because of the dense unyielding fibrous cap- 
sule of the gland, and, therefore, should be relieved early by 
incision (in the case of abscess), or excision (in the case of 
tumours). The relation of the gland to various important 
vessels and nerves must be kept in mind. (1) The external 
carotid enters the deep surface of the gland, and gives off in 
it the following branches : — (a) Occipital ; (6) Posterior auri- 
cular; (c) Temporal; {d) Internal maxillary. (2) Passing 
from the gland is the external jugtilar vein, formed in the 
gland by the union of — (a) Temporal ; (b) Internal maxillary ; 
(c) Posterior auricular ; {d) Transverse facial veins. (3) The 
auriculo- temporal nerve enters the gland at its lower and 
posterior part, and the facial nerve passes through the gland 
and leaves it by its upper, anterior, and lower borders. The 
order from the surface is — nerves, veins, arteries. But, 
further the deep surface of the gland is in relation with the 
internal carotid artery and internal jugular vein. In opera- 
tions about the gland for the excision of tumours or the 
opening of abscess, the knife should not be entered behind a 
line drawn from the condyle to the angle of the jaw, lest the 
external carotid artery should be injured; and, to avoid 
wounding the trunk of the facial nerve or the chief branches of 
the ''pes anserinus," the incisions should be made as far as 
possible parallel to the main trunk — i.e.f the knife must be 
held horizontally, and the gland at the same time be drawn 
well forwards. The facial is the motor nerve of the muscles 
of expression, and its division gives rise to paralysis of these 
muscles, hence the importance of preserving it from injury. 

Trephining. — This operation should not be performed over 
the course of the sinuses, nor in situations likely to wound 
the middle meningeal artery. A line drawn over the head 
from the root of the nose to the occipital protuberance indi- 
cates the course of the superior longittidinal sinus; another 
line drawn from the same protuberance to \.Yve eiL\«raaN. wi>$siv- 
tory meatus indicAtea the course oi tVie lateral smua, •assA'siciwiN* 
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the middle of this line the pulsations of the occipital arteiy 
may be felt. — (Holden.) 

The middle meningeal artery traverses the foramen spin- 
osum, and a groove or canal in the anterior inferior angle of 
the parietal bone, about one inch and a-half behind the exter- 
nal angular process of the frontal bone ; neither, therefore, in 
this place, nor over the parts mentioned before, should the 
trephine be applied. 

Excision of the Tongue. — This operation may be per- 
formed in several ways — (1) From the inside of the mouth 
without any external incisions. (2) By incisions below the 
jaw (submental, or Regnoli's method). (3) By section of the 
lower lip and jaw (Si§dillot*s method). 

1. From the inside of the Mouth.— The patient is gagged 

and the tongue seized with a strong hooked forceps and drawn 
well forwards and upwards. Then cut through — (a) Frsenum 
linguae; (6) Insertions of genio-hyoids ; (c) Insertions of genio- 
hyo-glossi muscles, and cut well back so as to set free the base 
of the tongue ; then cut {d) the reflexion of the mucous mem- 
brane of the floor of the mouth from the lower jaw. Draw 
the tongue well forwards, and apply the wire Ecraseur and 
gradually remove the organ. If the anterior pillar of the 
fauces be in the way it may be cut across. 

2. By Incisions below the Jaw.— Regnoli's incisions 

were the following: — An incision of semi-lunar shape made 
along the line of the lower jaw, if possible confined within the 
space between the two facial arteries ; another, a perpendicular 
incision carried from the centre of the semi-lunar one, under 
the chin down as far as the hyoid bone. Care must be taken 
not to injure the facial arteries. Then (a) the integuments 
are cut through, and after this the structures forming the 
floor of the mouth, viz., (6) Anterior bellies of the digastric 
muscles; (c) The mylo-hyoids ; {d) Insertions of genio-hyoids 
and of the genio-hyo-glossi ; (e) Mucous membrane of the floor 
of the mouth. A piece of strong whip cord is then passed 
through the tip of the tongue, or it is seized with a strong 
hook-forceps, and drawn through the opening between the 
lower jaw and the hyoid bone, and removed by dividing its 
Attaclimenta (1) to the epiglottis, viz., the tkteft e^\^lottidean 
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folds of mncous membrane (a central and two lateral) ; and, 
(2) To the hyoid boae, viz., the hyoglossus and genio-hyo- 
glosBus muscles and the hyo-glossal membrane. The lingual 
«nd8 of the palato and stylo-glossus will also be divided. The 
lingual arteries may now be secured, or they may be exposed 
and tied before removing the tongue; they will be fouud to 
pass forwards to the outer side of the genio-hyo-glossi muscles 
between them and the hyo-glossi. The great objection to this 
operation is, that all the muscles that elevate the hyoid bone 
and larynx are divided, and it consequently interferes with 
the movements of deglutition and respiration to a certain 
extent. 

3. By Section of the Lower Lip and Jaw.— (S^dillot'a 

operation. ) — By this operation the disadvantages of Kignoli'a 
method are done away with, but there is an additional risk 
incurred from the section of the lower jaw, and that is the 
^eat disadvantage of this operation, as its severity is materi- 
ally increased by division of that bone. A piece of strong 
whip cord is passed through the tip of the tongue so as to 
enable it to be drawn forwards when necessary, and the two 
central incisor teeth are extracted. Then an incision is made 
through the central line of the lower lip, across the chin, and 
down as far as the hyoid bone, and the lower jaw sawn 
through at the symphysis. The mucous membrane and genio- 
hyo-glossi muscles are then divided close to the jaw, and the 
two halves of the bone separated and the hyo-glossi musclei 
cut through. The tongue is next drawn forwards and the 
lingual arteries divided and secured, when it is then removed 
from the hyoid bone by a stroke of the knife. 

External Auditory Meatus.— This meatus is about an 

inch and a- half in length ; the lower wall is the longest on 
Account of the oblique direction of the membrana tympani. 
It passes obliquely forwards and inwards, and is curved u^on 
itself, the concavity pointing downwards, so that its floor is 
convex ; it is also curved a little forwards. Its shape is oval, 
with the long axis vertical, and it is narrowest about the 
middle, and, therefore, the ear speculum should not be intro- 
duced beyond this point. About one-half its lerL^VvY^i'csrc&L^^ 
of cartilage, the rest of bone, lix ^o\xxi^ O^i^j^x^si^ V^'^«^«tv 

B 
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there is practically no boDy part, and in them, therefore, the 
meatus is very short. In examiniDg the membrana tympani, 
the pinna should be pulled upwards and })ackward8 in order to 
straighten the meatus as much as possible. In health, the 
membrana tympani is smooth and shining, and has a slate blue 
colour, and it is concave from the outside. Besides, seeing 
the membrana (by means of the speculum) we also see the 
handle and short process of the malleus (which are situated 
between the outer and middle layers of the membrane) and 
that appearance known to aural surgeons as the " triangle <A 
light." 

Eustachian Tube. — The open trumpet-shaped mouth of 
this tube is situated on a level with tlie posterior extremity 
of the inferior turbinate bone. Obstruction of the tube gives 
rise, if not to deafness, at least to considerable impairment of 
hearing, and it may be advisable to pauss the Eustachian 
catheter for its relief. This is done in the following way : — It 
is passed along the door of the nostril as far as necessary, 
with the point directed upwards and outwards, while the 
handle is carried towards the septum of the nostrils. If these 
directions are attended to, and at the same time no fort^e used, 
the point of the instrument will readily enter the tube. As 
this operation is very disagreeable and irritating to the ]>atient, 
a fuU dose of Bromide of Potassium should be given about 
half an hour before attempting to pass the catheter, in order 
to deaden reflex excitibility. 

Another method for forcing air up the Eustachian tube takes 
advantage of the physiological fact, that during deglutition 
the opening from the mouth into the upper part of the pharynx 
and posterior nares is closed, and also at the same time the 
Eustachian tube is opened by the circumflexus palati. Every 
tijie one swallows it is possible to hear a "click" in the ear 
due to the air being forced up the Eustachian tube and im- 
pinging on the membrana tympani, and this is rendered much 
more evident if the nostrils are closed by grasping the nose 
with the finger and thumb. By these means we have really 
an air-tight chamber, and if any of its walls are squeezed or 
forced inwards, or if more air be driven in, the air being practi- 
eaJ/jr Incompressible is driven in the dirt^ction of tlie least 
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resistance, e.g,, up the Eustachian tube. The patient is 
directed to take a mouthful of fluid, and, at a given signal 
from the operator to swallow it. The operator introduces the 
end of a tube (the other end of which is in communication with 
a small reservoir of air) into one nostril, and closes the nostrils 
with the finger and thumb of one hand, while with the other 
hand he grasps the air-bag. He then directs the patient to 
swallow, and as he does so, the operator projects into the 
nostril a quantity of air, which increases the pressure, and 
some of it passes up the Eustachian tube into the tympanum. 
Wry Neck. — Causes: (1) May be congenital, or it may 
follow measles or scarlatina ; (2) Long-continued irritation, 
as from inflamed cervical glands; (3) Disease of the cervical 
vertebrsB and their ligaments ; (4) Traction from a cicatrix 
of a bum ; (5) Spasmodic contraction of the sterno-mastoid 
and trapezius of the same side, from irritation of the spinal 
accessory ; or it may even be due to contraction of the pla- 
tysma ; (6) Paralysis of the opposite sterno-mastoid. As a 
cure for some forms of wry neck, it has been proposed to 
stretch the spinal accessory nerve ; but this operation is 
hardly ever followed by any permanent benefit, and if it is 
to be interfered with at all, it is better to cut it right 
through, or even to remove an inch or so out of the trunk of 
the nerve. Division of the sterno-mastoid is also practised 
for the relief of this deformity. 

To Stretch Spinal Accessory Nerve.— This nerve leaves 

the cranium, in the same sheath of dura mater as the vagus, 
by the jugular foramen, and after having passed through, is 
found lying, with the other divisions of the 8th pair, between 
the internal jugular vein and the internal carotid artery. It 
then passes downwards and backwards across the internal 
jugular vein, and appears below the posterior belly of the 
digastric, and close to, but below, the transverse process of 
the atlas, and enters the deep surface of the sterno-mastoid. 
In this region it may be exposed, and stretched or cut, by an 
incision along the upper part of the anterior border of the 
sterno-mastoid, commencing at a point an inch and a-h&U^V^<^'vt^ 
the angle of the jaw, and carried dowiLwaiT^aioT *I ore '^NxvOsv'k^. 
By dividing the snperficial structurea, and. de^^^mii^'Oj^ek ^jo^^-tv^x 



86 SURGICAL ANATOMY. 

edge of the etemo-mastoid, the nerve will be seen emerging 
from below the posterior belly of the digastric, and entering 
the deep surface of the former muscle. The incision must not 
be carried too far up, lest the external jugular vein (which lies 
midway between the angle of the jaw and the mastoid process) 
or the parotid gland be injured. The nerve is also crossed by 
the occipital artery. 

Division of the Stemo-Mastoid.— The part which most 

frequently requires division is the sternal head ; but both heads 
may be divided. In doing so it is well to bear in mind the 
proximity of important stiuctures, e.g., the internal jugular 
vein, aad several veins passing to join it, lie behind the muscle, 
and if care be not taken the operation may be followed by a 
fatal result. The incision should be made from behind, for- 
wards close to the sternum, and along the clavicle, and if this 
be done, there is little risk of doing any damage ; the tension 
of the muscle tends to make it project forwards, and away 
from the carotid sheath. The following method is that re- 
commended by Erichsen : — By passing a tenotome behind tht 
tendon with its flat side towards it, just at the upper margin 
of the sternum, and then turning the edge towards the masdt 
and cutting forwards. In dividing the clavicular insertion 
make a puncture with a scalpel upon, and dovni to the clavicle 
in the space between the two heads of the muscle, and then 
push a blunt-pointed, narrow-bladed tenotome between that 
bone and the insertion of the muscle, and cut forwards. 

The Deep Fascia of the Neck. — This is attached behind 
to the spinous processes of the cervical vertebrae. It splits to 
enclose the trapezius muscle, and then the two layers join to 
form the roof of the posterior triangle of the neck; and, it 
again splits to enclose the stemo-mastoid and the depressor 
muscles of the hyoid bone, and then unites across the nuddle 
line with the fascia of the opposite side. This layer is attached 
above to the base of the lower jaw, the zygoma, the superior 
carved line and the protuberance of the occipital bone ; heloWy 
to the upper and posterior part of the manubrium stem! If 
pus form beneath this layer, it will in all probability find its 
way into the anterior mediastinum. 
JF^m the deep surface of this layer, aa it cfnaheathB th* 
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ttemo-mastoid. a stroog process pa^aea iovrardB acrnsa the 
neok, and forma the carotid Hhenth, ami then pasBca in front of 
the prevertebral muscles, but bohitid the pharynx and ceao' 
phagua, to unite with tba layer of the oppiisite side. This 
p»rt is attached above to the angle of the lower jaw and the 
■tjloid process, and the part intervening between these two 
points is known aa the Ktylo-maxiliartf liyaiaenl, whii:li separates 
the parotid from theHub-maxillaryglnQti. AHthislayerpaEsai 
down, it divides into two parts — one is attached to the first 
rib, and binds down the central tendon of the omO'hjoid to 
that bone, the other layer paaaes into the thorax in front of 
the prevertebral muaulea. If pua form in/ronl of tbo former 
it will moat likely find its way into the axilla; if behind it, 
it will gravitate towards the apex of tba pleura and lung; 
It it form beneath the latter divieiou, it will tend to paia 
Into the posterior mediaatinum. 
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SURGICAL AMTOMY OF THE UPPER EXTREMITY. 

LIGATURE OF ARTERIES. 

AXILLARY ARTERY.— OrigilL- It is the direct con- 
tinuation of the subclavian. Extent. — From the lower border 
of the first rib, to the lower border of the insertion of the 
teres major. Course. — With the arm well abducted, its 
course is indicated by a line drawn from a point somewhat to 
the sternal side of the middle of the clavicle, to the inner 
border of the coraco-brachialis muscle. It is divided into 
three parts— a part above, a part beneath, and a part below 
the pectoralis minor. 

The First Part. — This part extends from the lower bor- 
der of the tirst rib to the upper border of the pectoralis minor. 
With the arm at right angles to the trunk, the operator stand- 
ing between the limb and the trunk, makes an inclsion in the 
line of the vessel limited by the depressions on either side of 
the clavicular head of the Pectoralis major. We cut through 
— (1) Skin; (2) Superficial fascia; (3) Platysma; (4) Deep 
fascia; (5) Clavicular head of the pectoralis major, taking care 
to avoid the cfphalic vein, which lies to its outer side in the 
groove between it and the deltoid. After this we meet with 
a quantity of fatty tissue, in which ramify, or pass through, 
the structures that pierce the costo-coracoid membrane, viz. : 
— (a) Cephalic vein; (6) External anterior thoracic nerve; 
(c) Thoracic axis, or acromio-thoracic artery; {d) Superior 
thoracic artery ; (e) Corresponding veins. Pass carefully 
through the fatty tissue, cutting as little as possible, lest the 
above structures be injured, till the axillary sheath (part of 
the costo-coracoid membrane) is exposed. (6) Open thit 
sheath, taking care not to wound the axillary vein, which is 
superficial and internal to the artery. The cords formed by 
the union of the spinal nerves entering into the formation of 
the brachial plexus, lie to its outer side, or partially over- 
lapping it. Clear the artery, and pass the needle from tht 
reia. 
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Behind this part of the vessel is the first digitation of the 
eerratus magnus, and the posterior thoracic nerve (Nerve of 
Bell. ) Ligature of this part of the axillary artery is a danger- 
ous operation, because of — ( 1 ) Its great depth ; (2) Its rela- 
tion to other blood vessels, e.g.^ the axillary and cephalic veins, 
and branches of the' thoracic axis ; (3) Its relation to nerves, 
e.g., the external anterior thoracic in front, and the posterior 
thoracic behind. 

Collateral Circulation. — If tied above the thoracic axis 
it is the same as in ligature of the third part of the subclavian. 
If tied below the axis, in addition to the chief collateral branches 
mentioned under "collateral circulation" (see p. 6) in liga- 
ture of the subclavian, we have — (1) Branches from the 
thoracic axis anastomosing with branches from the })osterior 
circumflex (third part of the axillary) ; (2) The long thoracic 
anastomosing with the aortic intercostals and internal mam- 
mary. 

The Second Part of the Axillary.— The part beneath 

the pectoralis minor is not tied except when wounded — (1) 
Because it is short and gives o^' two or three branches ; (2) It 
is too deeply placed ; (3) It is so closely surrounded by nerve 
trunks. It is covered by the two pectoral muscles, and the 
three cords of the brachial plexus are arranged, one on each 
side, and one behind it. 

The Third Part. — This is the longestof the three parts, and 
extends from the lower border of the pectoralis minor to the 
lower border of the teres major: it is twice as long as either 
of the others. In order to ligature it the arm is placed at 
right angles to the trunk, nnd the operator stands as before. 

Superficial Guide.— The prominence caused by the coraco- 
brachialis. Make an incision along the inner side of this 
muscle for about 2 inches, beginning in the hollow of the arm- 
pit. Cut through — (1) Skin; (2) Fascia, and expose the edge 
of the coraco-brachialis. After dividing the fascia (superficial 
and deep) the median and the internal cutaneous nerves, with 
the artery behind and between them wiU be seen, or more 
oi>rrectly, the artery is really surrounded by nerve trunks; 
to the outer side are the median and the 'qim^cxjXc^-^x^X.'^w^qxa 
jierves; on the inner aide the ulnar and. xier^^ oi^TssSii^tv* 
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ftbove, the internal cutuncoua ; behind, the mmcu la-spiral t,ui 
circum&ex. 1'bese brouuhuB furui tlie Deep Guide, uiil in 
the iDi<kt of them the tu1«ry will DBDolly Le faund. CtirefuIIy 
eipoBB iLnd opeD the sheath, clear the artery and pass the 
needle from the inner side. To give, shortly, the entire rela- 
tions of the artery — In /ront, (1) Integument and fascia, and 
this only at the lower part of ita conrae ; (2) Pectoralis major 
(at the upper part), and internal cutaneous nerve; (3) Inner 
head of median. Behiiul—d) SubscapnliriB ; (2) TendnnB of 
latiaaimus dursi and terea major; (3) Muaculo-apiral and ax- 
cumtiex nerves. On the outer aide — ( 1 ) Coraco-brachialis ; (2) 
Median norvo; (3) Muacutn-cataoeous nerve. On the inner 
•ide— (1) Dinar nerve; (2) Nerve o£ Wriaberg; (3) Aiillaiy 
vein. The median nerve has a triple relation to this part ot 
the artery — ^(1) Ita two heads embrace it; (2) It asuaUy lies 
above it ; (3) It is placed to ita outer aide. Thia part of the 
•xillary artery is better fitted for ligature than the parts wa 
have previously Donaidered ; (I) It is twice as long as either of 
theothers; (2) Its lowerpart (liulf or third) is eimply covered 
by the coEomon tegcmentary structuren, and baa no muaole 
above it ; (-S} Ita branches come off well up towania ita begin- 
ning, and are therefore well out of the way when the artery 
la ligatured. 

The following points abonld be noted ; — (1) The artery may 
be covered by a mitaeular slip from the ktiBsimus dorsi ; (2) 
In one out of every ten caaes there are two arteries instead of 
one, tbe second uaualiy being one of the arteriea of the fore- 
arm (usually the radialj ; (.'!) The position of the nerves varyi 
instead of encircling the aiillary artery, they may encircle a 
large branch formed by the union of several of the nanal 
branches, and in this case they would therefore be useless as 
the " deep guide." 

Colla.teral Oirculation, — If tied above the subscapnlar 
branch, it is the aauie as when the first part is ligatured. If 
tied below thia branch, the collateral anastomoaea are small, but 
usually sufficient — (I) Anaatomoaes between branches of the 
posterior circumflex and the superior profunda; (2) AnaatO- 
» between branches of the aubacapular and the superior 
i^imtla; (3) Anastumosca throu^^K tW cucu^a-brachialia. 
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biceps, and long head oE triceps — muaculiLr braaclies 
Through the ih&ft of the humeroa. 

BOAHCHES 0? TUE Att t.H RV, 

Of the First Part.— ^I) Superior thoracic, (2) Aoromio- 
thoracic, or thoracic axis aitnateii at the upper bnnler of th* 
pectoralia miuor, Froni the Second Part.— (!) 'i'he long 

thoracic or external mouunary, irhiuh runs along in the anttrior 
/old of the axilla at the loiiKr bor<ler of the pucturalis minor 
to the mamillary region; (2) Alarthonwio. From the Third 
F&rt. — ( 1 ) Subscapular arterj which runs along in the poetf-rior 
/old of the axilla at the lower border of the aubscapularia 
niUBclei (2) Poaterior circnmSex; (3) Anterior uircumllex. 
These encircle the surgical neck of the huroeras. 

Brachial Artery. — Origin. — It ia the direct continuation 
of the axillary. Extent.— From the lower border of the tere* 
major to a point opposite the neck of the radius — about hatf- 
ui-inch below the bend of the elbuw^where it divides intO' 
radial and ulnar arteries. ConrsS. — Its course correspond! 
to a depreaeion along the inner border of the coraco-brachialis 
and biceps muscles, or a line drawn from the centre of the 
arm-pit to the middle of the beud of the elbow. It is at tirst 
to the inner side of the humerus, but gradually turns to the 
trontof that hooG 1 iu applying digital compression this rela- 
tion of the artery to the humerus must be kept in mind. 

Belations of the VeMeL— In/roni— (IJ skin, superficial 
and deep fasuia ; (S) Bicipital fascia, with median baailiu vein 
lying on it; (3) Median nerve crossing from the outer to the 
loner side. Note the triple relation of thisnerve to tlie artery 
— at the outer side, above ; in/ron(, about the middle ; and at 
Its inner side, below. Bthind — (1) Long and inner heads of 
triceps; (2) Insertion of coraco-brachiaiis ; (3) Brachialis an- 
ticus ; (4) Muaonlo-apiral nerve and superior profunda artery 
lying between it and long head of triceps. On the inner aids 
— (1) Median, ulnar, and internal cutaneous nerves; (2) Basilio 
rein. On the ouier side— (I) Median nerve; (2) Coraco- 
bracliialia; and (3) Biceps, It '\a usually ligatured in th9 
middle third of the arm. 
Superflcial Gnide.— The pronunence csi.\i6«ii.>il «b«,Sissibs 
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^ge of the bicepi. Incision. — ^This should be about 3 inchei 
long, and made on the biceps (and not exactly over the vessel) 
parallel with and close to its inner edge. We divide the skin, 
fatty tissue, and superficial fascia, and then define the inner edge 
of biceps, and draw it aside and cut through the deep fascia, 
and look for the deep guide. — The median nerve close to the 
■edge of the biceps, or crossing the vessel in the bottom of the 
wound from without inwards. Open the sheath, clear the 
vessel, and pass the needle from the nerve, at the same time 
taking care not to injure the vense comites. 

Note. — (1) Unless the incision be made close to the inner 
«dge of biceps, the operator may cut down upon the ulnar 
nerve with its companion, the inferior profunda artery, and 
mistake the latter for the brachial. (2) In one out of every 
five cases there are two arteries instead of one. (3) The 
biceps muscle has occasionally a third head of origin arising 
between the coraco-brachialis and the brachialis anticus, and 
when this is the case it crosses in/ront of the brachial artery 
near the spot where it is usually ligatured. (4) Several cases 
are recorded where the median nerve passed under the artery, 
instead of over it. 

Branches. — (l) Muscular; (2) Superior profunda which 
joins and accompanies the musculo-spiral nerve ; (3) Inferior 
profunda which accompanies ulnar nerve; (4) Nutrient to 
humerus; (5) Anastomotic branch, which is given off about 
H inches above the elbow joint, and divides into two branches 
— one passes to the front of the internal condyle, the other 
passes behind the joint. 

Collateral Circulation. — Superior and inferior profundse 
■above, anastomosing with various branches in the general 
4ina8tomoses round the elbow joint— e.gr., the superior pro- 
funda with the radial recurrent, posterior interosseous recur- 
rent and anastomotic ; the inferior profunda with the anterior 
■and posterior ulnar recurrents and anastomotic. Besides 
these there is the circulation through the shaft of the humerus 
■and muscles in the neighbourhood. 

It will be well, at this point, to give a brief description of 

the Anastomoses round the Elbow Joint. There are 
meven vessels that take part in. thia axLBustomosea — three 
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branches coming down — superior and inferior profundse and 
the anastomotic ; four branches passing upwards — Radial 
recurrent, anterior and posterior ulnar recurrents, and the 
posterior interosseous recurrent. For convenience they may 
be divided into four groups — (1) In front of external con- 
dyle anastomoses between (a) Superior profunda, and (6) 
Radial recurrent. (2) In front of internal condyle anasto- 
moses between, (a) Anastomotic branch; (b) Anterior ulnar 
recurrent ; (c) Inferior profunda. (3) Behind external condyle 
anastomoses between, (a) Anastomotic branch; (b) Interosseous 
recurrent; (c) Superior profunda. (4) Behind tw^gj-wa/ condyle 
anastomoses between, (a) Anastomotic branch; (b) Posterior 
ulnar recurrent ; (c) Inferior profunda. 

Radial Artery. — This vessel, like the Brachial, of which 
it is the proper continuation, is quite superficial. Origin. — 
From the biturcation of the brachial at the bend of the elbow. 
Sxtent. — From its point of origin till it ends in the deep 
palmar arch. CoUTSe. — A line drawn from the centre of the 
hollow in front of the elbow joint to the styloid process of the 
radius will roughly indicate its course. Relations. — In 
front — skin, superficial and deep fascia, cutaneous nerves and 
vessels, &c., and it may be slightly overlapped at the upper 
part by the supinator longus. On the iwner side — (1) Pronator 
radii teres, above; (2) Flexor carpi radialis, below. On the 
outer side — ( 1 ) Supinator longus ; (2) Badial nerve (but only 
about the middle third of the vessel). Behind — (1) Tendon of 
biceps; (2) Supinator brevis; (3) Pronator radii teres; (4) 
Flexor Sublimis (radial head) ; (5) Flexor longus pollicis ; (6) 
Pronator quadratus; (7) End of the radius. Note that at the 
wrist it lies between the tendons of the supinator longus and 
the flexor carpi radialis, and that the nerve is only in relation 
to the middle third of its outer side. The vessel may be liga- 
tured at its upper or lower part. 

(a) Above the Middle Third. — Guide. — The guide is tht 
inner edge of the supinator longus muscle; find the tendon 
of this muscle at the wrist, and trace up the muscle towards 
the bend of the arm. Incision. — This should be two or three 
inches in length, and parallel with the inner ed^<& ol -^^Vv^^ 
muscle. Divide the skin and super&ciaA. iaaciAit ^<&^g^£l^ 'v^s^^ 
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of tbeiBpinatorlonguB, and divide the deep fascia parsllel 
witb it, draw tbe nraacle a little outwnrda, and the arterj 
will be aeeii immadiatel)' belnw thie. Open the sbeath, clear tlie 
id if the radial cert'e is seen nHiir the vesael, paiwlbe 
Daedle/roni the, nerve. {!.] Ligature of the Lover Third 
of the VesaeL^Miike an incisiun two ini:heH iu leugtb in 
iddle of the space buunded by the supinator longus an 
the outer side, and the flexor carpi rodialia on the inner ndej 

tbig point the artery may be felt pulsatiaj^ Divide tti« 
■kin, faacia, cutaneous veasela, and nerves (annally one of tbe 
terminal branches of the muaculo-outaneoua nerve liea ovm 
the artery). Whan tbe deep fascia is divided, the artery il 
Men with its veiix comites ; avoid these in clearing the vesnt! 
and in passing the needle. Complete the operation 
usual manner. 

Branches, — Its chief branches in the forearm are — (1) Tha 
radial recurrent, and (2) Supurficialii volst. 

Collateral Oireulation.~Chieliy by the nlnar artery and 
Its branches through tbe palmar arches. The anastomosel 
here are so free, that if the radial is wounded a ligataru must 
be applied on both sides of the wound. 

ninar Artery.— Origin.— *'rom the bifurcation of the 
brachial at the bend of the elbow. SzteQt. — From its point 
of origin tUl it ends in tbe superficial palmar aruli. Course, 
— ^It nrst passes downwards and inwards, and then straight 
downwards. The course of the straight part may he indicated. 
by a line drawn from tbe inner condyle of the bumenis to th* 
inner side of tbe pisiform bone. Belations. — This 
Dlllike the radial, is at lirst very deeply placed. In/ron/— (IJ 
The superficial structures ; (2) Crossed by median ni 
npper part; (3) The following four muscles— (a) Pronator' 
radii teres, {hj Flexor carpi radialis, (c) Falmaris longna, [d) 
Flexor Rubliuiis digitomm. BthtDtl. — (Ij itraohialis antions;. 
<2) Flexor profundus digitonim. To its inner side— (1) Flexor 
earpi ulnaris ; (2) Ulnar uerve (for its tower two-thirds). 
Its outer side— tbe flexor sublimia digitornm. NoTE-^At tht 
wrist it lies between the tendons of the flexor sublinjia dip- 
torum and the flexor carpi nlnaris, and that tha 

side for the lower two thirds. Like the radial, il 
M*/ be li^tand at its upper or lower part. 
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(a) At its Upper "Pait.—Ouide. — The inter-muscular 
septum and groove between the fleshy bellies of the flexor 
carpi ulnaris, and the flexor sublimis digitorum; search for 
the tendon of the flexor carpi ulnaris and follow it up towardg 
the bend of the elbow, and make an incision three or four 
inches in length, parallel with the edge of the flexor carpi 
ulnaris. Divide the skin and superficial fascia only by the 
first incision, and then search for the inter-muscular septum 
between that muscle and the flexor sublimis, and forcibly 
separate them. At the bottom of the wound, the ulnar nerve 
is exposed, and the artery with its venae comites on each side 
will be found to the outer side of the nerve. Pass the needle 
from the nerve, and complete the operation in the usual 
manner. 

(^) At its Lower Part. — Here the artery is quite super- 
ficial, and lies between the tendons of the flexor carpi ulnaris 
and flexor sublimis digitorum. Superficial Guide. — Tendon of 
the flexor carpi ulnaris ; the pisiform bone, into which it is 
inserted, forms a sure guide to the tendon. Incision. — Make 
an incision two inches long parallel to the tendon, but a little 
external to it. By this incision the skin and superficial fascia 
are divided ; then divide the inter-muscular layer of deep 
fascia, when the artery and nerve will be exposed to view. 
The deep guide is the ulnar nerve, which lies immediately 
internal to the artery. Insulate the vessel, taking care of its 
vense comites and ligature in the usual manner. 

Branches. — The more important branches are — (1) Anterior 
and (2) Posterior ulnar recurrents ; (3) Common interosseous, 
and (4) Profunda branch, which is given off" just beyond the pisi- 
form bone, and dips down between the abductor minimi digiti 
and flexor brevis minimi digiti, and anastomoses, with the 
radial completing the deep palmar arch. For the termination 
of the recurrent branches see "Anastomoses round the elbow 
joint," (p. 42). 

Collateral Circulation. — Chiefly from the radial and its 
branches through the palmar arches. 

Palmar Arches. 

(a) Buper&cial Arch. — ^TMs ib tla* ^wi\i<iOT^\nssa5«^'^'^^ 
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the ulnar artery. It forms an arch with the convexity down- 
wards, and is completed on the radial side by the aifperJicialU 
voice branch of the radial artery. It lies beneath the integu- 
mentary structures and palmar fascia, and rests on the digital 
arteries and nerves, and tendons of the flexor subliniis digi- 
torum. {b) Deep Palmar Arch. — This is the direct con- 
tinuation of the radial artery, and is completed on the ulnar 
side by the profunda branch of the ulnar arteiy. It lies 
deeply, and, in addition to the structures covering the super- 
flcial arch, it lies beneath the digital nerves and arteries, and 
tendons of the superficial and deep flexors of the Augers, and 
some of the muscles of the little flnger and thumb. It rests 
on the palmar interossei and metacarpal bones near their 
carpal ends. Position of the Arches. — The SvperficiaL— 
Extend the thumb till it lies at right angles to the hand, and 
then draw a line across the palm on a level with its lower 
margin. The deep arch lies fully a finger's breadth nearer the ' 
carpus. 

If both the radial and ulnar arteries are ligatured, the blood 
reaches the palm from the anterior and posterior interosseous 
arteries through the anterior and posterior carpal arches 
which communicate with the deep palmar arch. There is 
usually a small artery accompanying the median nerve into 
the palm {^* cornes nervi mediani")^ but this branch is some- 
times of large size, and joins the superficial palmar arch. It 
arises from the anterior interosseous, and it is well to bear in 
mind the possible existence of this branch. Hence it is not 
advisable to tie the radial and ulnar arteries for wounds of the 
palmar arches, as the blood will still reach the wound. It is 
better to apply a graduated compress or plug, or ligature both 
ends of the bleeding vessel. 

In the palm, the digital arteries and nerves lie on the 
interosseous muscles between the metacarpal bones, and, there- 
fore, incisions in this region should be made over these bones. 
The arteries are superficial to the nerves, and they bifurcate 
near the clefts of the fingers (except the most internal branch), 
and run along their sides; hence incisions should not be made 
at the sides of the fingers. The relation between the nerves 
and the arteries differs in the palm, and m\>\i^ ^ii^<e^x«\ yel the 
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palm the arteries are superficial to the nerves, but in th& 
fingers they are deeper than the nerves. 

DISLOCATIONS. 

Of dftvicle. — Dislocation of this bone is rare — (1) Because 
of the very powerful ligaments of the joint and the thick 
expandetl end of the bone, which gives them a very advan- 
tageous attachment. (2) The force is usually transmitted 
along the long axis of the bone, and it is bent, or broken 
rather than dislocated. (3) The mobility of the scapula. 
The strength of the joint is entirely due to ligaments, together 
with the inter-articular fibro-cartilage. The most important 
ligaments of the joint are — (1) What may be called a capsular ;. 
(2) The inter-clavicular; (3) Costo-clavicular, or Rhomboid. 
Dialocationa of inner end. — (1) Forwards — this is the most fre- 
quent form, resulting usually from falls on point of shoulder ; 

(2) Upwards; (3) Backwards. In this last form, the dis- 
located end may press on the trachea, oesophagus, or vessels 
at the root of the neck, producing difficulty in swallowing 
or breathing, congestion of the head, and probably coma» 
Dislocation of the clavicle is sometimes secondary to spinal 
curvature. Of the acromial end, — The bone may pass — (1) On 
to the upper surface of the acromion process; (2) Under it;. 

(3) On to the anterior part of spine of scapula. The articular 
surface is very small and slanting, and, for this reason, is very 
difficult to keep in position if once dislocated. 

Scapula. — The inferior angle sometimes slips from under 
the latissimus dorsi ; this may also take place from paralysia 
of the serratus magnus muscle. 

Shoulder Joint. — Classt Diarthrosis; Sub-Class, Enarth- 
rosis (ball and socket). This is the most movable joint in the 
body, and is more frequently dislocated than any other arti- 
culation. Its strength is due to muscles, not ligaments, the 
bones being kept in apposition by the elasticity of the sur* 
rounding muscles and atmospheric pressure. Ligaments. — 
(1) Capsular, which is very loose; (2) Coraco- humeral; (3) 
Glenoid, deepening the cavity. Movements. — ( 1 ) Adduction 
with Elevation — (a) Supra-spinatus; (6) Middle Ubto^^ Cki d.^^-v^ 
These only raiae the arm to a right axig|LQ 'wS5i\i^^^\xv^.Ti^&.> «s^^ 
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the trapezius continues the movement by elevating the scapula. 
-(2) Adduction — (a) Gravity; (6) Long head of triceps; (c) 
Latissimus dorsi; and {d) Teres major. (3) Flexion — (i.e., 
movement forwards) by (a) Anterior fibres of deltoid; (6) 
Biceps ; (c) Coraco-brachialis. (4) Extension by (a) Posterior 
£bres of deltoid ; (h) Teres major; (c) Latissimus dorsi. (5) 
Rotation Inwards by (a) Subscapularis ; (6) Pectorals ; (c) Lat- 
tissimus ; and {d) Teres major. (6) Rotaiion Outwards by (a) 
Infra-spinatus ; (6) Teres minor. (7) Circumduction — In addi- 
tion to the above seven movements, other two are sometimes 
'described — viz., Adduction with Flexion (as in crossing the 
arms in front of the chest) by means of (a) the pectoralis 
major; (6) the biceps ; and (c) the coraco-brachialis. Adduc- 
Hon with Extension (as in crossing the hands behind the back) 
by (a) the latissimus dorsi; and (b) the teres major. The 
following peculiarities of this joint deserve special notice : — 
^1) The large head of humerus and the small glenoid cavity, 
hence the very free movement ; (2) The very loose capsule, 
and hence the easy pendulum-like motion of the limb in 
walking ; (3) Insertion of muscles into the capsule, they are 
elastic and prevent the capsule from being pinched between 
the articular surfaces in the various movements of the joint. 
Above is the supra-spinatus ; Posteriorly, the infra-spinatoB 
and teres minor ; in front, the subscapularis ; and, below, the 
long head of the triceps. All these muscles are intimately 
connected with the capsule of the joint. (4) The relation of 
the biceps tendon : this is to strengthen the joint, and it also 
gives steadiness and precision in the finer co-ordinated move- 
ments of the arm and forearm. 

W Dislocations. — (1) Sub-coracoid, (2) Sub -clavicular, (3) Sub- 
spinous, (4) Sub-glenoid. In all forms we have — (1) Flatten- 
ing and squareness of shoulder ; (2) A hollow under the acro- 
mion where the head of the bone should be; (3) Apparent 
projection of the acromion process ; (4) Head of the bone is in 
an abnormal position; (5) Rigidity; (6) Pain; (7) Alteration 
in the axis of the humerus. (1) Sub-coracoid — (a) The head 
of the bone is felt in the upper and anterior part of the axilla; 
{b) There is shortening of arm ; (e) The elbow is tilted ont- 
jvarda, and axia of humems more oblic^e than natural; (d) 



SURGICAL ANATOMY. 49 

The head of the bone may press on the axillary nerves. This 
form of dislocation usually takes place in falls with the hand 
outstretched. The latissimus dorsi and teres major draw it 
towards the chest, while the deltoid and pectoralis major 
draw it up towards the clavicle. (2) Sub-clavicular — This is 
simply an increased degree of sub-coracoid. The head of the 
bone lies on the 2nd and 3rd ribs under the pectorals, and the 
symptoms resemble those of the former dislocation. There 
may also be cedema and coldness of the limb from the in- 
terrupted circulation in the axillary vessels. (3) Sub-spinmis. 
— The head of the bone lies below the spine of the scapula, 
the axis of the limb is directed backwards, and the elbow is 
raised from the side. (4) Sub-glenoid. — This is the most 
common form — (a) the arm is lengthened about one inch, and 
tilted outwards ; (6) There is severe pain and numbness in the 
hand and arm from pressure of the head of the bone on the 
axillary nerves and vessels. The circulation may be com- 
pletely arrested, or the artery may be ruptured, and the head 
of the bone can be felt in the axilla below the glenoid cavity. 

Elbow Joint. — CUuSf Diarthrosis; Sub- Class, Ginglymus. 
The Ligaments of this joint are four in number — anterior, 
posterior, internal, and external lateral. Movements. — (1) 
Jflexhn — By {a) Biceps ; (6) Brachialis anticus ; (c) Supinator 
longus (this muscle is chiefly a flexoVf but does not act till 
flexion has been begun by other muscles) ; {d) Pronator radii 
teres (after pronation is complete, or when it is prevented by 
other muscles), and indirectly by the flexors of the wrist and 
fingers. (2) Extenttion — By (a) Triceps and anconeus; (6) 
Supinator brevis, and indirectly by the extensors of the wrist 
and fingers. 

JHahcathns, — The most common form is dislocation of both 
bones backwards, as when a person falls with his hand ex- 
tended or the arm semi-flexed. The arm is semi-flexed and 
shortened, and there is a projection behind, and a swelling in 
front caused by the end of the humerus. The condyles can 
be felt in firont, and the internal one lies beloio the olecranon 
process, and the arms cannot be flexed nor fully extended. 
The tUna alone may be dislocated backwocda, t\v^ Todvviii^^&s&s^ 
be dislocated forwardB, backwarda, ox o\>\w«bT^%. '^^aa \ax- 
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ward variety is the most coinninn; the foreariD is slightly 
flexed and held midway between supiDMiun and prooktitm, 
and tbe elbow caniint be bent ta more than aji obtaee angle. 

Wrist Joint,— Chan, DiarthroslB; Sab-flaie, An oblong 
form of binge, with twosxeeof movement — af(m|;(asinbeiidiDg 
the hand backwarda and forwards) and a short, (as in maymg 
the hand towards the ulnar or radial aides). LigameBtS 
are four — anterior, posterior, internal, and external lateral. 
Movements.— (1) ftexorg—ia) Falmans longus; (6) Flexor 
carpi radialia; (c} Flexor carpi ulnaris. (2) E-rimnori — (a) 
Extensor carpi radialJB longior ; (h) Extensor uarpi radialia 
brevinr ; (c) Extensor carpi nlnarii. (3) To bend to ulnar tidt 
— (o) Flexor oarpi ulaaris; [h) Extanaor carpi ulnarig. (4) To 
bend to radial aide — (a) Flexor carpi radialia ; (6) Extensor 

P carpi radialis longior; (c) Extensors of the thnmb. Disloca- 
tion of this joint is very rai'e, aa moat of the so-e^ed 
dialooations of the wrist joint have uaually been fonnd to be 
froctores. The guide ia to be found in the relation of the 
baae of the metacarpal bone of the thumb to the styloid 
process of the rodins ; juat as in like injuries about the elbov 
the guide is foond in tbe relation of the inner condyle of the 
bninerae to tbe olecranon process. If the styloid procata of 

»the radios and tbe metacarpal bone of the thumb retain their 
normal relation, the case cannot be one of dislocation. 
FKACTUHES. 
ClATicle. — Fracture of this bine ia very common, hecanse — 
(1) It ia ranch exposed to direct violence; (2) It ia the only 
osseous connection of tbe upper extremity with the trunk. 
Ita ahape enables it to withstand indirtcl violence, the force 
being partially broken at each curve. It ia usually broken at 
the junction of the middle with tbe outer third — i.e., where 

kthe two curves meet. (1) If broken between tbe conoid and 
trapezoid ligaments, there will be little, if any, displacement. 
{2) It uiay be broken to the outer aide of theae ligamsnta, 
vHien the small fragment is gradually drawn round, by the 
pectoralis minor and tbe rhomboid mnsclea depressing and 
Wtating forwards the point of the ahnul'ler, until it lies at a 
fefii angle with ita shaft. Bj thia means tte atvnulder is 
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narrowed, and drops a little from the weight of the arm 
dragging it down. (3) Fracture at the sternal end. This 
may resemble a dislocation. The outer fragment is drawn 
towards the sternum by the subclavius, and the pectoralis 
major and minor muscles. (4) By far the most common seat 
of fracture is at the junction of the two curves. The otUer 
fragment is drawn downwards, forwards, and inwards — down- 
wards by the weight of the arm and scapula and the action of 
the deltoid ; forwards and inwards by the pectoralis major 
and minor, subclavius and serratus magnus ; and at the same 
time the outer end is rotated forwards, whilst the inner end 
points backwards. The inner fragment seems raised, but this 
is because the outer one is depressed ; it is practically kept 
in its natural position by the stemo-mastoid above, and the 
pectoralis major and rhomboid ligament below. Comminuted 
fracture of the clavicle is dangerous, because of its close rela- 
tion to important vessels and nerves. 

Scapula. — Fractures of this bone are rare. A fracture 
through the neck may simulate dislocation of the humerus ; 
but by raising the arm the parts resume their natural appear- 
ance, but become displaced again when the arm is set free. 

Humerus. — Fractures through the anatomical neck (intra- 
capsular) occur chiefly in young children. Separation of the 
■epiphysis from the shaft also occurs in young children, and 
requires great care in the diagnosis from other forms of injury. 
Fracture through surgical neck — that is, above the muscles 
inserted into the bicipital groove, — is a very common form 
of fracture, and is the result of direct violence. It is re- 
cognised by the shortening, distortion, and loss of power of 
the arm, while the shoulder is rounded and swollen. The 
tipper fragment, together with the head of the bone, is rotated 
outwards, and abducted and raised by the muscles attached to 
the greater and lesser tuberosities — supra and infra-spinatus, 
and teres minor and subscapularis ; still, the displacement of 
this fragment is not great, because the muscles of the two 
tuberosities almost counterbalance each other. The lou)er 
fragment is drawn, upwards, inwards, and forwards — upwards 
by the biceps, triceps, and deltoid ; inwards and f orv w:d& Vs^ \3cl^ 
pectoralis major, latissimua dorai, and tat^^ TXi"a.Vst, 'Y^aft «»*. 
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of ttiis part alBO is altered, the elbow beiog tilted oatwards by 
the action of the deltoid. At lirst sight this injury maj aeem 
to resemble aub-glenoid diBlocDition of the head of the hnmenu; 
bat the head of the boue can be felt in its naitiinil pogition, the 
limb is akoTlaied, and there ia increnied mobilitj, and we may 
easily elicit crepitus. In impacted fracturea there la no mo- 
bility, diaplaceineat, not crepitus. 

Fracturea of the uliifft of the huroeruB are uanally oblique 
from above, downwards and outwards, and the brachialia 

I (JkticUH and biceps mnsclea in front, and the triceps behind, 

^^^^^eaiue conaiderable displacement and shortening, by making 
^^^^■iUle parts glide over each other. If the fracture be tranavetM 
^^^^Bibeie ma; be no displacement. If fractured at a point betwi 
^^^^HiUle insertion of the deltoid below and the muBolesin thsbicip- 
^^^^Hital groove above, the loioer fragment will be drawn npwardi 
^^^^■liy the deltoid, and glide over the upper fragment, which wili 
^^^^H^ drawn towards the cheat by the mnaoles in the bicipital ' 
^^^H groove^pectoralis major, latiaaimus dorai, and teres major. 
I Fracture just aJimif Che aindi/lea. This may be confounded 

with separation of the epiphysia in children, or dislocation of 
both bones of the forearm backwards; but the presence of 
^^^^ crepitus, the fact that the limb asaumea its normal appear- 
^^^L ance on extenaiun, the increased mobility, and the guide 
^^^H already mentioned — viz,, the relation between the internal 
^^^P condyle of the hunierua and the olecranon process wiU aid the 
^^^~ diagnosia. In separation of the epiphysis there is no crepita- 
' tion, but the age of the patient will guide ns here. If the 

fracture be oblique, the displacing forcis are the same at 

I oblique fracture through the shaft. The oUcraiton procesi 

may be fractured by the action of the triceps muaole, or by 

a fall on the elbow. The fragment ia carried op by the 

I triceps, and there ia a hollow at the hack of the joint, 

k which ia increaaed during flexion ; and there is partial loM 
of extending power. 
In fractures of the shaft of the hnmerus, the mnscnlo -spiral 
nerve may be injured, either directly or hy the "callus." 
Lower down, at the external condyle, the poaterior inter- 
OMaeoaa branch may be injured. If the musculo, spiral be 
&jured, aapinatioa is imperlect, exteiulon (A ^Ito ^timd. 
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fingers is entirely lost, and the hand therefore becomes pro- 
nated, and " wrist drop ** ensues. Bat the lumbricalea and the 
iniero88ei are not paralysed, so that the upper two joints of 
the fingers, if forcibly bent, may be again extended a little. 
If the posterior interosseous nerve alone be injured, there is 
partial loss of supination and extension. 

Bones of the Forearm. — (l) Fracture of Badius (done, 
near Us Middle, — In this case the upper fragment is drawn 
upwards ; or, rather, it is tilted forwards by the biceps and 
inwards by the pronator radii teres. The displacement in- 
wards, however, may not be great, as the pronator radii teres 
is powerfully opposed by the supinator brevis, so that the 
bone retains a position midway between pronation and supin- 
ation. The lower fragment is drawn towards the ulna, and 
pronated by the pronator quadratus, while the supinator 
longus tilts up the styloid process and depresses the upper 
end of the fragment. (2) Fracture of the lower end of the 
Radius (OoUes' Fracture J. — The fracture in this case is usually 
about three-quarters of an inch above its articular surface. 
The loioer fragment is drawn upwards and backwards by the 
jBupinator longus and flexors, and extensors of the thumb and 
<;arpus; the upper fragment projects forward, and is drawn 
towards the ulna by the pronator quadratus, and is pronated 
by the pronator radii teres. Thus we have a prominence on 
the back of the wrist and a depression above it, caused by the 
lower fragment, and a projection in front with a hollow below 
it, caused by the upper fragment. It resembles dislocation of 
the carpus backwards, but may be distinguished from it by 
the fact that the deformity is removed on extension, and by 
the presence of crepitus. It also simulates separation of an 
•epiphysis ; but the age of the patient will aid the diagnosis. 

Fracture of Ulna alone, near Middle. — In this case there is 
bnt little displacement of the upper fragment, except that 
it is drawn a little nearer the radius by the pronator radii 
teres ; the lower fragment is drawn towards the ulna by the 
pronator quadratus, and the extensors and flexors tend to 
draw it upwards. 

Fracture of both hones of the Forearm. — The upper ends. — 
The radius is tilted forwards by thft \a<(i«^'& «ai<^. \si:«'d:&^\s^ 
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the pronatar radii teres, and the ulna ia tiltsd a little fonrarda 
fcy the brachittlis antiens. The loicer frugmeots. — The rarfia* 
H pmnated, and the two bonea are approximated by the pro- 
nator quadratui. and are drawu upwards and Forwards, or 
upwards and backwards, according to the obliquity of tbe 
fracture, by the flexors and extensors. 

L EXCISION OF JOINTS. 

■ The objects aimed at iu axdaioii of joints are: (1) Complete 
P reinovBl of the diseased parts ; (2) To leave a useful limb; 
■nd for this purpose it is necessary (1) To make the ininMorii 
parallel to the axis of the limb ; (2) Tu avoid diviaion of 
mascles and tendons as far as possible. In yonag cliildrai 
the epiphysis should never be entirely removed, as it is on 
this part that the development of the bone iu length is maiuljr 

Excision of the Shoulder Joint.— Various forms of in- 
(daious have beeo proposed; [a) A single longitudinal vertica) 
inoisioD; {b) A T-shaped incision; {c) A modiSuatioD of this ' 
form, one half of the cross bar beiug omitted — somewhat £!(• 
the latter L upside down; [d) The U-shaped flap operation. 

By Uie Single Lonniladinal Vertical iHcitian. — Jn conneotion 
with this incisioQ, it should he noted that the posterior cir- 
oumflex artery, which passes round the poiiterior aspect of 
the surgical neck of the humerus, though large at first, 
beaomoe very rapidly amallsr ; and thercfure the incimon 
should be towards the anterior part of the joint, in order 
to avoid wounding either the trunk of the vessel or its larger 
branches. Begin the incisiun a little to the outside of th» 
ooracoid process, and carry it downwards and a little out- 
wards through the anterior part of the deltoid, for about 
four inches. By this incision (1) the iiiteguuieutary Btmo- 
tures and (2) the deltoid are divided. Draw aside the edge* 
of the wound, and slit up the sheath of the biceps and dratr 
aside its tendon, and secure the anterior circuniiteK arterj 
and the other bleeding points. Project the htad of tiM 
humerus forwards, and divide |3) the capsular ligament and (4^ 
the muscles inserted into the great tuberosity — viz., (u) Supro- 
apiaatUB, (b) Infra-spinatus, and Ks\ Teres minor. Then. 



SURGICAL ANATOMY. 55 

lotate the humenis outwards, and divide (5) the tendon of 
the subscapularis inserted into the lesser tuberosity. (6) 
Clear, saw through, and remove the head of the bone. 
In clearing the bone, the edge of the knife must be kept 
dose to the bone, in order to avoid wounding the posterior 
circumflex artery and the circumflex nerve. In the flap 
operation the incision is commenced at the posterior part of 
the acromion process, and carried across the line of insertion 
of the deltoid, and up towards the inner side of the coracoid 
process. The structures divided are the same as in the other 
form of incision, but greater care is necessary, in order to 
avoid wounding the posterior circumflex artery and the cir- 
cumflex nerve. 

Excision of the Elbow Joint. — ^This may be performed 
by three different forms of incision : (1) The H -shaped incision ; 
(2) Another, which is simply the H -shaped incision minus one 
of its upright bars ; (3) A single longitudinal vertical incision, 
(in this case it is the H deprived of one of its vertical limbs 
and also the cross-bar). 

By the Single Longitudinal Vertical Incision. — Begin the in- 
cision in the middle line, two-and-a-half inches above the 
elbow, and carry it downwards and a little outwards over the 
olecranon process and upper part of the ulna, ending two-and- 
a-half inches below the joint. Then separate the triceps on 
the outer side from its insertion, keeping the edge of the knife 
dose to the bone ; and in like manner the structures over outer 
condyle — the common tendon of the extensors and anconeus 
muscle. In the same way, separate the inner part of the 
triceps from, the bone and the structures over internal condyle 
— ^the common tendon of origin of the flexors, and pronator 
radii teries. In separating the structures over the inner side 
of the joint, the edge of the knife must be kept close to the 
bone, and carefuUy follow all its sinuosities, so that the ulnar 
nerve, which lies between the internal condyle and the ole- 
cranon process, may escape injury. The structures thus 
separated are drawn over the condyles, the arm is bent, and 
the lateral ligaments divided ; then project the bones back- 
wards and divide the anterior ligament of the joints clear thft 
bones and saw off the requisite axnownXi. \t!l v\<^aaN&% **0c^ 



56 SURGICAL AKATOmr. 

bones, it may be necessary to partially separate the insertion 
of the brachialis anticns into the base of the coronoid process 
of the ulna, but the insertions of this muscle and the bic^M 
should not, as a rule, be divided. The parts divided are — (1) 
The integumentary structures; (2) The separation of the 
muscles mentioned from the bones ; (3) The ligaments of the 
joint ; (4) Humerus, radius, and ulna ; (5) The following vessels, 
which require to be ligatured : — (a) Branches of the superior 
profunda, {b) Branches of the inferior profunda, (c) Anasto- 
motica magna, {d) the radial recurrent. 

In the second form of incision, an incision is made three 
inches long parallel to the axis of the limb and a little way to 
the outer side of the ulnar nerve, then a transverse incision 
from the inner margin of the olecranon (joining the upright 
one at this point) to the articulation between the outer con- 
dyle of the humerus and the head of the radius ; this is the 
H'Shaped form, and if we make another longitudinal incision 
at the outer end of the transverse one, we complete the first 
form of incision — the H -shaped form. The chief objections 
to these forms of incision are — (1) The unnecessary amount of 
division of textures ; (2) If the transverse cut fail to heal by 
primary union, passive motion cannot be begun at the proper 
time without interfering with the healing process. 

Excision of the Wrist Joint. 

This joint may be excised by Lister's method, or by a single 
longitudinal incision in the central line of the forearm behind, 
four inches long, commencing one inch and a-half above the 
styloid process of the radius, and ending one inch below the 
carpo-metacarpal joint. 

Lister's Method. — Incisions. — (a) An incision is made 
from the middle of the dorsal aspect of the radius, on a level 
with the styloid process downwards and outwards towards 
the inner side of the metacarpo-phalangeal articylation of the 
thumb ; but, on reaching the line of the radial border of the 
metacarpal bone of the index finger, it is carried downwards 
longitudinally for half the length of that bone. The first 
part of this incision should be parallel to the tendon of the 
extensor aecnndi intemodii poWioiB, Wt mWiou^ inviring it; 
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neither should it be carried too far down lest the radial artery 
be injured, (b) Another incision is made on the ulnar side, 
commencing two inches above the end of the ulna, and im- 
mediately anterior to it, and carried downwards between the 
flexor carpi ulnaris and the ulna, as far as the middle of the 
palmar aspect of the fifth metacarpal bone. By the first 
incision there is divided — (1) The tendon of the extensor carpi 
radialis brevier, then push aside the tendon of the extensor 
secundi intemodii poUicis together with the radial artery 
and soft parts, and divide (2) the tendon of the extensor carpi 
radialis longior. Dissect the other tendons from their grooves, 
and raise the soft parts on the back of the carpus completely, 
and separate the trapezium from the other bones of the 
carpus. By the second incision (3) the tendon of the extensor 
carpi ulnaris is to be divided close to its insertion, and after 
this, (4) the dorsal and internal lateral ligameots, and then 
the soft parts are to be raised from the anterior aspect of the 
joint, the edge of the knife being kept close to the bone lest 
the ulnar artery or nerve be injured. Separate the pisiform 
bone to which is attached the tendon of the flexor carpi 
ulnaris, which is not to be cut ; (5) Clip off the **hook" of the 
unciform bone, and raise the tendons from the ends of the 
metacarpal bones; and (6) cut off the ends of these bones, 
keeping close to their bases lest the deep palmar arch be 
wounded; then divide (7) the anterior and internal lateral 
ligaments, and remove the carpal bones (except trapezium 
and pisiform); (8) Then protrude and saw off the requisite 
amount from the ends of the radius and ulna, afterwards 
dissect out the trapezium, taking care of the radial artery, 
And the tendon of the flexor carpi radialis which lies in the 
groove on that bone. The tendons, therefore, divided in 
this operation are the three extensors of the wrist. If the 
bases of the metacarpal bones be divided too low down, 
the tendon of the flexor carpi radialis may be injured, but it 
usually escapes, while the flexor carpi ulnaris is left attached 
to the pisiform bone, which, unless diseased, is not removed. 

AMPUTATIONS. 

There are certain general methods ol aTQ.'^\\\>^\I\QrcL^\^<^*'>^ 
will be well to describe very brieiiy. 
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(1.) Liston's Method.— Tbe flupa are nmde by tranafixion, 
id consist of a ahort autBrior aod a long po8terii>r flap. The 
bone in cut a Hide, liiyher up than the baaea of the dapa ; but 
dariljg the hewing prucoas the tJaps retract ton mUGh, bo that 
the cicatrix oomea to lie at the end of the stump. 

(2.) Spance's Modification of LiBton'a Method.— Th» 

limb L8 trimalixed lu>a inches lower down thau the poinC where 
the bonea are ta be sawn, and the anterior ilap in made longer 
than the posterior. In this case, although the parta retract 
dnriug healing, (here ia itill a good ooverinj; left for the bone, 
and (he cicatrix remaina behind. 

(a) The Circular Method.— (BeU'a Mathod.)-Th6 akin 
and fat are first divided by a single ciroular sweep of the 
knife, and dissected up for a diatauce equal to half tha 
diameter of tlielimb; the musulea are then divided by another 
oircnlar sweep of the knife, and retracted for a diatanoe vary- 
ing from one to two inches, according to the thickneaa of the 
limb, and the buiie sawn as high up as possible, 

(4.) Syme'S Method. — (Muddied circular method). — Two 
■emi-liinar inciaioaa arc made through the integumtutB, wbicll 
are then dissected and drawn up fur two iuubea, and the 
muscles cut obliquely towanls the bone, on a level with tha 
retracted skin, the muaolea on the pusteHor aspect being 
divided somewhat lower down than those on the anterior 
aspect. The soft parts are then forcibly retracted, and the 
bone cleared and aawo higher up. 

(6.) Teal's Method. — By long anterior and abort poaterior 
rectangular flaps. The long anterior flap is folded over tha 
end of the bone, and should not contain the lar^ blood vessel* 
and nerves of the lioib ; and its length and its breadth shonld 
be equal to one-half the circumference of the limb. The short 
posterior flap should only be one-fourth the leni^th of the long 
me, and should aontain the large blood veaeek and nervei. 
The advanlagee claimed for this method are— (1) The bone is 
completely covered by sound tissue ; (2) The cicatrix is sitnated 
high np on the posterior aspect. Its distuivantasies are — (1^ 
The great length of the Hapa ; (2) Their eqitaTe form (natara 
disliking coriierit) ; (3) The anterior Hap ta doubled upon itself, 
»ad there is, therefore, great riak of impairing its vitality. 



SURGICAL AKATOmr. 59 

(6.) Spence's Method.— By a long anterior flap; but the 
flap is not doubled upon itsey, nor does it require to be so long 
as in Teal's method; it simply folds loosely over the posterior 
augment of the stump, and, when healed, the cicatrix is on 
the posterior aspect. Its breadth should be fully one half the 
oircomference of the limb, and its free end gently rounded^ 
A flap four inches in length will be sufficient for a limb twelve 
inches in circumference. On the posterior aspect the soft 
parts are divided obliquely towards the bone, begiuning two- 
inches lower than the level of the base of the anterior flap» 
The whole of the soft parts are then retracted, and the bone 
is sawn two inches higher up than the base of the flaps. This- 
method, then, possesses all the advantages of Teal's method, 
with none of its disadvantages. 

(7.) Garden's Method. — ^A single anterior flap composed 
entirely of skin. Its form and position resemble the anterior 
flap of Spence's method. 

Amputation at Shoulder Joint.— This may be accom- 
plished by (1) a large deltoid flap formed by transiixion; (2) 
Double flap — the two flaps almost equal in size ; (3) Spence's 
single linear incision, like that used in excision; one of the 
advantages of this form of incision is that the terminal branchea 
only of the posterior circumflex artery are divided, whereas. 
in the other two forms, the trunk of the vessel, or its larger 
branches, are divided at an early stage of the operation, so- 
that there is frequently a great loss of blood. 

Chirf Structures Divided. — (1) The integumentary structures. 
(2) Muscles — (a) Deltoid, and the muscles in counection with 
the capsule of the joint — viz., {d) Supra-spiuatus ; (c) Infra- 
spinatus; {d) Teres minor; (e) Sub-scapularis ; (/) Long head 
of triceps ; muscles not attached to the capsule — (y) Pectoralia 
major; (A) Latissimus dursi; (i) Teres major; {j) Coraco- 
brachialis; {k) Biceps (both heads). The large vessels and 
nerves will be found on the inner flap, and consist of the 
axillary vessels and the cords of the brachial plexus; in addition 
to these the cephalic vein and the posterior circumflex artery 
are divided at some stage of the operation. The capsular, and 
ooraco-humeral ligaments, and the costo-coracoid membrane, 
are also cut tlirough. 
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Amputation through the Middle of the Upper Arm. 

— ^This may be accomplished by — (1) The circular method; 
^2) By antero-posterior flaps ; (3) by lateral flaps ; (4) By 
Teal's method. Chief structures divided— (1) Integumentary 
coverings; (2) MvscUs — (a) Biceps, (6) Brachialis anticus, (c) 
Triceps; (3) VesseU — (a) Brachial vessels, (6) Superior pro- 
funda vessels, (c) Basilic vein, (d) Cephalic vein, (e) Inferior 
profunda vessels ; (4) Nerves — (a) Musculo -cutaneous (between 
the biceps and the brachialis anticus), (6) Median (in dose 
relation to and towards the inner side of the brachial vessels), 
(e) Ulnar (accompanying the inferior profunda vessels) (d) 
Musculo-spiral (accompanying the superior profunda vessels) 
(e) Internal cutaneous close to the basilic vein. At this 
point the brachial vessels are found on the inner side of the 
humerus ; the inferior profunda vessels are found close to the 
brachial vessels, but a little further back ; while the superior 
profunda vessels are found towards the posterior and outer 
aspect of the humerus. 

Amputation at Elbow Joint.— This may be done by 
cutting a large flap from the anterior aspect of the joint and a 
smaller one posteriorly. It is seldom performed, because it is 
rarely possible to get sufiicient sound texture to cover the 
large condyloid end of the humerus. Chief Structures Divided 
— (1) Integumentary structures; (2) Muscles — (a) Biceps, (6) 
Brachialis anticus, (c) Pronator radii teres and flexors of the 
wrist and fingers, including the following muscles — flexor 
carpi radialis, palmaris longus, flexor sublimis digitorum, flexor 
carpi ulnaris, flexor profundus digitorum, and flexor longus 
pollicis, {d) Triceps and anconeus, {e) Supinator longus, (/) 
Supinator brevis, and {g) the following extensors of the wrist 
and fingers — Extensores carpi radialis longior and brevior, 
extensor communis digitorum, extensor minimi digiti, and 
extensor carpi ulnaris; (3) Vessels — (a) Radial artery, (6) 
Ulnar artery, (c) The common interosseous, or its branches, 
{d) Posterior ulnar recurrent, (c) The corresponding veins, 
and also the superficial veins of the forearm. (4) Nerves — (a) 
Median, (6) Ulnar, (c) Radial, {d) Anterior and posterior 
interosseous nerves ; (5) Ligaments of the joint. 
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Amimtation through the Middle of the Forearm.— 

This may be performed by — (1) Antero-posterior flaps by 
transfixion; (2) TeaFs method. Chie/ Structures divided — (1) 
Integumentary stractures ; (2) Muscles — (a) Pronator teres and 
flexor carpi radialis, (6) Palmaris longus, (c) Flexor sublimis 
digitomm, {d) Flexor carpi ulnaris, {e) Flexor profundus digi- 
tomm, (/) Flexor longus poUicis, {g) Supinator radii longus, 
(A) Supinator brevis, (t) Extensores carpi radialis longior et 
brevior, {j) Extensor communis digitorum, {k) Extensor 
minimi digiti, (1) Extensor carpi ulnaris (m) Extensor ossis 
metacarpi pollicis, {n) Extensor secundi internodii pollicis; 
(3) Vessels — (a) Kadial (in the outer side of the anterior flap, 
and quite superficial), (6) Ulnar (in the inner side of the 
anterior flap, and much deeper, (c) Anterior interosseous, {d) 
Posterior interosseous ; (4) Nerves — correspond to and accom- 
pany the arteries — (a) Eadial, {b) Ulnar, (c) Anterior inter- 
osseous, {d) Posterior interosseous ; (5) Radius and ulna and 
interosseous membrane. 

Amputation at the Wrist.— This may be performed by 
the modified circular method (i.e,, Syme's method). Chief 
Structures Divided. — ( 1 ) Integumentary structures ; (2) Muscles 
— (a) Those towards the anterior aspect — tendons of the flexor 
carpi radialis, palmaris longus, flexor sublimis and profundus 
digitomm, flexor longus pollicis, flexor carpi ulnaris, (b) Those 
on the posterior or lateral aspect — Supinator longus, extensor 
ossis metacarpi pollicis, extensor primi internodii pollicis, 
extensores carpi radialis longior and brevior, extensor secundi 
internodii pollicis, extensor communis digitomm, extensor 
minimi digiti, extensor indicis, extensor carpi ulnaris; (3) 
Vessels — (a) Radial vessels, (6) Ulnar vessels ; (4) Nerves — (a) 
Ulnar, (b) Radial, (c) Median; (5) Ligaments of the wrist 
joint. 

The Axilla. 

(1.) Glands of the Axilla.— The lymphatic glands of the 
axilla are arranged in three sets — (1) One group lies along the 
subscapular artery in the posterior fold of the axilla; (2} 
Another group accompanies the long thoracic artery in the 
anterior fold of the axilla; (3) While t^ia \}|[^W&^'&Ji^i^<sc^';i» 
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the axillary artery. The posterior group receives l3niiphatio8 
from the side of the chest and back, the anterior group from 
the front of the chest and mamma, while those placed along 
the axillary vessels receive the lymphatics from the forearm 
«nd hand, and upper limb generally. A knowledge of these 
facts is of practical value, because disease in the parts from 
which the lymphatic vessels come will point to the group of 
glands likely to be affected; thus, in disease of the mamma {e.g.y 
cancer) the anterior group will be enlarged, and in a poisoned 
wound of the hand, the group along the axillary artery will 
be affected, and so on. 

(2.) Abscess in the Axilla.— If pus form in the axilla, it 
will be unable to make its way to the surface through the 
base of the space on account of the strong axillary fascia which 
is found in this region, but will rather burrow up towards its 
apex, and point in the neck. The necessity, therefore, of 
making an early and full incision for its evacuation is evident. 

(3.) The Relation of the Contents of the Axilla to 

its Walls. — In the otUer wall are the large axillary vessels 
and nerves ; in the anterior wall there is a large vessel — the 
long thoracic artery ; in the posterior wall there is also a large 
vessel — the subscapular artery ; in the inner wall we find the 
Nerve of Bell and the superior thoracic artery, but the artery 
is small and placed high up. In making incisions, therefore, 
into the axilla, as for the evacuation of pus, the operator must 
cut towards the inner wall in order to avoid the important 
structures in relation to the other walls of the space. 

(4). Pressure on the Brachial Plexus.— Pressure on 

this plexus, as from a tumour in the axilla, or sub-glenoid 
dislocation of the humerus, will cause a severe numb pain 
to be experienced in the hand and arm. 

Veins at the Bend of the Elbow.— Passing up the centre 
of the forearm is the median vein, which, when it reaches the 
hollow in front of the elbow joint, divides into the median 
basilic and the median cephalic veins. The median cephalic 
is joined by the radial vein, then passes up the arm as the 
cephalic vein, and empties itself into the axillary vein. The 
median basilic is joined by the anterior and posterior ulnar 
veins, then passes upwards as the basilic vein, and about the 
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middle of the arm pierces the deep fascia, and is joined by the 
rense comites of the brachial artery, and is then known as the 
izillary vein. At the bend of the elbow the median basilic 
vein, overlies the brachial artery, but is separated from it by 
bhe semi-lunar or bicipital fascia, and the internal cutaneous 
nerve passes over or under it, while the external cutaneous 
passes under the median cephalic. 

Venesection at the Bend of the Elbow.— Either of 

these (median cephalic or median basilic) may be opened, 
rhe median basilic is the larger, and more easily compressed and 
fixed, because it has the firm bicipital fascia behind it; its 
great disadvantage is that it lies just over the brachial artery, 
BO that if the operation be performed carelessly, or if the 
patient start during the entering of the lancet, it may pass 
through the vein and fascia into the artery beyond. The 
median cephalic is not quite so large, although it is large 
enough to afford a good stream of blood, but it is separated 
by a considerable interval from the brachial artery. Oper- 
ation, — Whichever vein be chosen, the steps of the operation 
ftre practically the same — (1) A bandage is tied round the arm 
ftbove the point where the vein is to be opened, to make it 
"rise," but must not be drawn too tightly lest the flow 
bhrough the brachial artery also be checked. (2) The thumb 
is then pressed on the vein, just below the point where it is 
to be opened, in order to steady it. (3) The point of the 
lancet is then pushed into the vein and made to cut an oblique 
opening, taking care that the opening in the skin is larger 
than that in the vein, lest blood escape into the cellular tissue 
uid give rise to ** thrombus." If the flow be sluggish, the 
patient should move his fingers while he grasps something 
&rm in his hand, so as to compress the deep veins and cause 
the blood to flow into the superficial set. When enough 
blood has been extracted, place the thumb over the wound, 
sind remove the bandage or *' fillet," bend the arm and apply 
SI compress of lint, and fix it by a figure-of-eight bandage. 

If the artery be punctured during the operation, this injury 
vnll be manifested by (1) the blood being redder than it should 
be; (2) That it escapes in jerks, and (3) Pressure on the vein 
below the opening does not stop t\ie \j\ftftdia%. 'Y^s^a x^ssoi&A «^ 
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8uch an accident are varions; it may lead to (1) a foist 
aneurmn, that is, the blood poured from the artery may be 
enclosed in a sac, not formed by the coats of the vessel as in 
tme aneurisms, but by the surrounding tissues ; (2) It may 
lead to an aneurismal varix, that is, when the 'wounded artery 
and vein adhere at the wounded point, and jets of blood are 
driven into the vein from the artery, dilating it, and causing 
incompetency of its valves, and leading to a varicose state of 
the veins in the neighbourhood; (3) It may lead to a varicose 
aneurisnif that is, an aneurism the sac of which communicates 
with both artery and vein, and blood from the artery is pro* 
jected into the vein through the sac of the aneurism. 

Ssrnovial Membranes of the Wrist.— These are five in 

number. (1) The membrana sacciformis, which lines the 
lower end of the ulna, the sigmoid cavity of the radius, and 
the upper surface of the triangular fibro-cartUage. (2) The 
second lines the wrist joint proper — i.e., the end of the radius 
and the triangular fibro-cartilage above, and the scaphoid, 
semi-lunar and cuneiform bones below. (3) The third is the 
most extensive ; it covers the contiguous surfaces of the two 
rows of carpal bones, and, passing between the bones of the 
second row, lines the carpal ends of the four inner metacarpal 
bones. (4) The fourth lies between the trapezium and meta- 
carpal bone of the thumb. (5) The fifth is between the 
pisiform and the cuneiform bones. We see, therefore, that 
one synovial membrane (the third) does for all the carpal 
bones except the pisiform, and also for all the meta-carpal 
bones except the first (that of the thumb). 

The Sheaths of the Flexor Tendons.— When erysi- 
pelatous inflammation attacks the sheaths of the flexor ten- 
dons in the fingers (whitlow), it is excessively painful owing 
to the resistant nature of the structures attacked, and conse- 
quent tension, and it is at the same time fraught with danger 
to the utility of the finger or hand. Pus forms very 
rapidly, and finds its way up the synovial sheaths of the flexor 
tendons to the hand and common synovial sheath under the 
anterior annular ligament ; and, if the disease be not checked 
by timely interference, the sheaths and tendons are rapidly 
destroyed, the joints of the fingera in^nxed, «xAV^x!^\\\Al9jLgei 
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may even necrose or the finger become gangrenous, and the 
erysipelatous inflammation extend up the forearm. Suppura- 
tion occurring in the sheaths of the tendons of the little 
finger and thumb, is far more likely to involve the common 
sheath under the anterior annular ligament than when it 
occors in any of the other fingers ; because the synovial 
sheaths of the flexor tendons of the thumb and the little 
finger communicate directly with the common sheath, while 
those of the three other fingers do not ; but, in no case, how- 
ever, is the distance between the common sheath and the 
synovial sheaths of the flexor tendons great. To check the 
spread of the inflammation and relieve the tension, it is advis- 
able either to foment the finger with warm water, or make an 
early and free longitudinal incision into the finger, and if the 
pus has formed loithin the sheaths, make an incision down to 
the bone at once. If pus form or accumulate in the common 
synovial membrane under the anterior annular ligament, the 
appearance presented is peculiar — there is a sweUing in the 
palm and another in the lower part of the forearm, with a 
constriction between caused by the annular ligament. Pass- 
ing beneath the anterior annular ligament, and enveloped by 
a common synovial sheath, we find — (1) The tendons of the 
flexor sublimis ; (2) The tendons of the flexor profundus; (3) 
The tendon of the flexor longus pollicis; (4) The median 
nerve. 
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SURGICAL AHATOMY OF THE LOWER EXTREMITY. 

LIGATURE OF ARTERIES. 

THE FEMORAL ARTERY.— Origin.--It is the direct 
continuation of the external iliac artery. Extent. — It ex- 
tends from Poupart's ligament to the opening in the adductor 
magnus; this corresponds to the upper two-thirds of the 
thigh. Course. — Flex the thigh upon the abdomen, and 
rotate it a little outwards, and the course is then indicated 
by a line drawn from a point midway between the anterior 
superior iliac spine and the symphysis pubis, to the inner side 
of the internal condyle of the femur. The artery at first lies 
immediately over the hip joint, but as it passes downwards it 
takes an oblique course along the inner side of the femur, and 
linally passes behind it as it enters the popliteal space through 
the opening in the adductor magnus. In applying pressure, 
therefore, to the femoral artery in the upper part of its course, 
we ought to press directly backwards ; but, if . applied to the 
middle third of the thigh, as the artery lies in Hunter's canal, 
the pressure must be directed outwards towards the femur. 
It is well to know that the names applied by surgeons to 
different parts of this artery, and the names applied by 
anatomists are not quite the same. The ** common femxyraV* 
of surgeons is the femoral artery before it has given off its 
profunda branch, and is usually about one inch and a-half in 
length; below this point it is known as the ** superficial 
femcral," But the commnon femoral and the superficial /emoral 
of Surgeons form simply the femoral of Anatomists; while 
the ** deep femoral" of Surgeons is the profunda branch of 
Anatomists. 

Relations. — The artery is divided into a superficial and a 
deep part. The superficial part is contained in Scarpa's 
triangle, and corresponds to about the upper third of the 
thigh; the deep part is contained in Hunter's canal, and 
corresponds to the middle third of the thigh. In front of the 
artery, &a it lies in Scarpa's triangle, ^re have — (1) Skin, (2) 
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Superficial fascia, (3) Deep fascia, (4) Cribriform fascia, (5) 
Some large tributaries of the long saphenous vein, (6) Anterior 
part of femoral sheath, (7) The internal cutaneous nerve just 
4it the apex of the space. As it lies in Hunter's canal, in 
addition to the superficial structures, we find covering it (8) 
the sartoritis muscle, (9) Roof of Hunter's canal, (10) The long 
saphenous nerve. Behind it there is — (1) The psoas muscle 
which separates it from the margin of the pelvis and the 
•capsule of the hip joint, (2) The nerve to the pectineus, (3) 
The femoral vein, (4) The pectineus, (5) The adductor longus, 
and (6) Part of the adductor magnus. On the inner side — (1) 
The femoral vein (at the upper part) ; (2) The adductor longus ; 
(3) The sartorius. On the outer side — (1) The anterior crural 
nerve (about a quarter of an inch from it) ; (2) The vastus 
intemus ; (3) The femoral vein (at the lower part) ; (4) The 
internal cutaneous nerve ; (5) The long saphenous nerve; (6) 
The nerve to the vastus intemus. The femoral vein is at first 
on the same plane, and on the inner side of, and close to the 
artery ; but in its course downwards it gradually passes be- 
hind the artery, until, when it reaches the apex of Scarpa's 
triangle, it lies directly behind the artery ; it then gradually 
passes to its outer side. The following is the arrangement of 
vessels at the apex of Scarpa's triangle— ^(1) Femoral artery; 
(2) Femoral vein; (3) Profunda vein; (4) Profunda artery; 
hence, if a person receives a stab or bullet wound at this 
point, these vessels are liable to be injured. 

Ligature at the Lower Part of Scarpa's Triangle.— 

Incisioil. — Ascertain the position of the large superficial 
veins, and then make an incision three inches long in the 
course of the vessel along the inner border of the sartorius, 
beginning two inches below Poupart's ligament, and carrying 
it down for three inches — i.e., if the operation be performed 
on the right leg ; if it be performed on the left leg it is more 
convenient to begin the incision below the apex of Scarpa's 
triangle, and carry it upwards. We cut through — (1) The 
skin; (2) Superficial fascia and fatty tissue; (3) The deep 
fascia forming the sheath of the sartorius, which at this 
point lies above the artery. The muscle is gently drawn 
towards the outer side ; and, (\) TYift ieuvot^JL ^^-aiOvi. Sa. 
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divided ; and then (5) the proper sheath of the vessel, which 
is then cleared and ligatured in the usual way. At the point 
where the artery is ligatured the vein lies behind it, so that 
it matters little from which side the needle is passed ; but on 
account of this relation, great care is necessary in clearing the 
artery and passing the needle ; and not only does the vein lie 
immediately behind the artery, but it is very firmly connected 
to it, so that the artery must be completely cleared before we 
attempt to pass the ligature, which must then be passed 
without using force. But, while the artery should be cleared 
completely, due care must be taken at the same time to avoid 
undue disturbance of the parts, lest the **va8a vaaorum** 
supplying the coats of the vessel be unnecessarily injured, 
and lead to death of that part of the vessel (the same remark 
applies to all arteries). 

Ligature in Hunter's Canal.— ''Hunter's canal" is 

formed by an aponeurotic expansion thrown across from the 
adductors longus and magnus on the inner side to the vastus 
internus on the outer side. It is triangular in shape, the 
base being formed by the expansion already alluded to, and 
extends from the apex of Scarpa's triangle to the opening in 
the adductor magnus, and corresponds, therefore, to the 
middle third of the thigh. It encloses the femoral artery 
and vein, and the long saphenous nerve — ^the vein being at 
first behind, and then to the outer side of the artery, while 
the nerve is above it, and crosses from its outer to its inner 
side. Incision. — Make an incision three inches long in the 
line of the vessel, along the oute7' border of the sartorius 
muscle, and cut through — (1) Skin, (2) Superficial fascia and 
fatty tissue, (3) Through the fascia forming the sheath of the 
sartorius, and expose the edge of that muscle, and draw it 
well to the inner side. Next divide (4) the roof of Hunter's 
canal with the point of the knife and then enlarge the open- 
ing with a probe-pointed bistoury; the saphenous nerve is 
then to be drawn aside, and the proper sheath of the vessel 
opened, and the artery cleared to the requisite extent, and 
the ligature passed from the outer to the inner side. 

Branches of the Femoral.— (l) The superficial epigastric; 
C^J The 8uper£cial circumflex iliac •, {Z) Tbe superficial external 
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padic ; (4) The deep external pudic ; (5) The profunda branch ; 
<6) The anastomotica magna, which is given off in the lower 
part of .Hunter's canal. The only branch which rec^uires 
special notice is the profunda branch. 

The Profunda Artery. — (Deep femoral). — This branch 
arises from the outer and posterior part of the femoral artery 
about an inch and a-half from its commencement. At first 
it passes downwards and outwards, then curves inwards be- 
hind the femoral artery and the adductor longus muscle (this 
muscle separating the two vessels), and then passes down- 
wards, at first lying between the adductors longus and brevis, 
and afterwards between the adductors longus and magnus, 
and terminates by piercing this latter muscle. Relations. — 
It lies on — (1) The iliacus, (2) The pectineus, (3) The adductor 
brevis, (4) The adductor magnus. In front of it (besides the 
stmctures covering the femoral artery) we have — (1) The 
femoral and profunda veins, (2) The adductor lonj^us. To its 
<nUer side is the vastus intemiis. It may be ligatured near 
its origin by the same incision as that used for ligature of the 
femoral in the lower part of Scarpa's triangle ; or, lower down 
by following it inwards behind the adductor longus muscle, 
bat great care would be necessary on account of its relations 
to its own vein, and also to the femoral vessels. 

Branches of the Profunda. — (l) The external circumflex 
— ^this branch passes outwards beneath the sartorius and 
rectus, and divides into— (a) Ascending branches which pass 
upwards and anastomose with the gluteal and the circumflex 
iliac arteries ; (b) Transverse branches which pass outwards 
•over the cmreus, and anastomose on the back of the thigh 
-with the internal circumflex, gluteal, sciatic, and superior 
perforating arteries ; (c) Descending branches which pass 
downwards towards the knee, and anastomose with the 
anperior articular branches of the popliteal artery. (2) The 
internal circumflex — this vessel passes directly backwards 
towards the gluteal region, and there anastomoses with the 
^ateal, sciatio, and superior perforating arteries. It gives a 
Anall branch to the hip joint. It arises from the posterior 
mzface of the profunda, and disappears by passing between 
the pectinens and psoas muscVea, an^ coii\i\xi\)i\x% V^^ ^<ssn:«Ki 
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backwards between the obturator extemus, and the adductor 
brevis, and finally appearing behind, between the adductor 
magnus and the quadratus femoris muscles. (3) The three 
perforating arteries 'which pass backwards dose to the femur,, 
and appear on the posterior surface of the adductor magnus. 
These arteries form a regular chain of anastomoses in the back 
of the thigh, connected above with the gluteal and sciatic- 
arteries, and below with the anastomotica magna and the 
superior articular branches of the popliteal. 

Collateral Circulation.Ml) In Ligature of the commm 
Femoral. — (a) The obturator artery above, anastomosing with 
the internal circumflex below ; (6) The sciatic arteiy above, 
anastomosing with the perforating branches of the profunda and 
the articular branches of the popliteal below ; (c) The gluteal 
artery above, anastomosing with the ascending branches of the 
external circumflex below. (2) In Ligature qf the Superficial 
Femoral — (a) The descending branches of the external circum- 
flex above, anastomosing with the superior articular, branches 
of the popliteal and anastomotica magna below ; (6) The obtur- 
ator artery above, anastomosing with the internal circumflex 
artery, muscular branches, and anastomotica magna below;, 
(c) The chain of anastomoses already mentioned, formed by 
the perforating arteries, inosculating above with the gluteal,, 
sciatic, and ascending and transverse branches of the external 
circumflex, and below with the anastomotica, magna and 
articular arteries; (d) Terminal branches of tlie profunda above,. 
anastomosing with the anastomotica magna below. (3) In 
Ligature of the Deep Femoral. — (a) The descending branches 
of the external circumflex above anastomosing with the anas- 
tomotica magna and superior articular arteries below; {h) 
Branches of the internal circumflex above, anastomosing with 
the perforating arteries below. 

Popliteal Artery.— Origin.— It is the direct continuation 
of the femoral. Extent. — It extends from the opening in 
the adductor magnus to the lower border of the popliteus 
muscle, where it divides into the anterior and posterior tibials. 
Course. — It passes from the inner side of the femur to the 
middle of the popliteal space, exactly behind the knee joint, 
ifjid then pasaes strai&^ht downwards. TYie six^r^ Uoa deeply 
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in the space, and is covered and crossed by the internal popli- 
teal nerve and the popliteal vein ; both vein and nerve crossiog 
the artery from without inwards. Behind the knee joint, the 
artery lies in the middle of the space, and is covered (as looked 
at from behind) by the nerve and vein, so that if a person 
receive a stab in this region all the three structures may be 
injured, or perhaps divided, in the order of nerve, vein, artery. 
Ligature of this artery is seldom performed, but it may be 
cut down upon and exposed as it lies in the middle of the 
space by making an incision three or four inches long in the 
middle line, and dividing the skin, superficial fascia, and pop- 
liteal fascia, and carefully turning aside the internal popliteal 
nerve, and the popliteal vein and their branches (towards the 
inner side), and dissecting carefully down among the fatty tissue 
with the handle of the knife till the artery is exposed, and 
then ligature in the usual manner, passing the needle from 
the inner to the outer side. The circulation will be re-estab- 
lished by the superior articular anastomosing with the inferior 
articular and other branches around the knee joint. 

Posterior Tibial Artery.— Origin— From the bifurcation 

of the popliteal artery at the lower border of the popliteus 
muscle. Extent. — From its point of origin to the inner side 
of the OS calcis, where it ends by dividing into the internal 
and the external plantar arteries beneath the internal annular 
ligament. It lies between the superficial and the deep layers 
of muscles on the back of the leg. Course. — Its course is 
indicated by a line drawn from a point one inch below the 
middle of the popliteal space, and in the middle line of the 
limb to a point a finger's breadth behind the internal mal- 
leolus. Relations. — It is covered by— (l) Skin and fascia; 
(2) Gkistrocnemius ; (3) Soleus ; (4) Plantaris ; (5) A tenduioua 
arch covering it which stretches between the flexor longus 
digitorum and the flexor longus hallucis ; (6) Posterior tibial 
nerve which crosses it at its upper part from within outwards. 
It lies upon — (1) The tibialis posticus; (2) The flexor longus 
digitorum ; (3) The lower end of the tibia (this is of import- 
ance in compression). On its inner side — The posterior tibial 
nerve (in its upper third). On its oiiter ^\Aft — ■Ttv'ii ^'^^'Tksst: 
tibial nerve (in its lower two-thirds'^ . 
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Ligature of the Vessel at its Upper Part.— The vessel 

may be reached by two incisions — ( 1 ) By a long incision sAong 
the internal edge of the tibia, cutting through the skin and 
superficial fascia ; then divide the deep fascia and expose the 
inner margin of the gastrocnemius, which is then lifted up and 
held aside. The tibial origin of the soleus is next exposed, 
which we either detach from the bone, or cut through it from 
the surface towards the artery; it is then raised and held 
aside, and the fascial sheath covering the vessels is exposed 
and divided, and pressed backwards, and the artery is cleared 
and ligatured in the usual way. (2) The second form of inci- 
sion is] that recommended by the late Mr Guthrie, and is 
known as the mesial or direct plan. An incision six inches 
long is made in the mesial line of the leg, in the course of the 
vessel, beginning about two inches below the middle of the 
popliteal space, and dividing the skin and fascia. The ex- 
ternal or short saphenous vein is then cleared and held 
aside, and the septum between the two heads of the gastroc- 
nemius is divided to the same extent as the superficial 
incision, and the two heads separated. The soleus ii next 
cut through, and then the aponeurotic arch covering the 
vessels, when the posterior tibial nerve will come into view, 
with the posterior tibial artery and its venae comites to its 
inner side. The artery is then cleared and the ligature passed 
from the nerve. 

Ligature of the Vessel at the Inner Ankle.— Here the 

artery is quite superficial, and its pulsations may be detected 
during life. It lies between the tendons of the flexor longus 
digitorum and the flexor longus hallucis, with a vein on either 
side, and the posterior tibial nerve immediately behind it 
(that is, nearer the heel). Make a semilunar incision two 
inches long, a finger's breadth behind the internal malleolus, 
towards which the concavity of the incision is to be directed. 
Cut through the skin and superficial fascia, when the deep 
fascia covering the vessels is brought into view and divided, 
and the posterior tibial nerve is then seen, and the artery will 
be found a little nearer the tibia ; separate the artery from its 
venae comites and ligature in the usual manner. The arteiy 
majr also be exposed in the lower t\iitd oi t\i<& U^by a vertical 
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incision a little to the inner side of the tendo achillis ; in this 
sitaation it will be found lying on the flexor longus digitorum. 

Branches. — (l) Nutrient to tibia; this is the largest 
nutrient branch in the body; (2) Peroneal; (3) Muscular; (4) 
Communicating to peroneal; (5) Calcanean; (6) the plantar 
arteries. 

The Peroneal Branch requires special notice. It is often 
as large as or even larger than the posterior tibial artery, and 
arises from that vessel about an inch and a-half from its 
origin. At first it passes obliquely outwards towards the 
fibula, and then passes downwards behind, and lying close to 
that bone until about two inches above the ankle, where it 
divides into its terminal branches. It first lies on the tibialis 
posticus, and then passes into the substance of the flexor 
longus hallucis, in which it lies for the rest of its extent. 
The artery may be ligatured by the same incision as that 
recommended by Guthrie for ligature of the posterior tibial 
artery. The posterior tibal nerve forms a safe guide to either 
of these vessels ; it lies almost exactly between, and in close 
relation to them both — the posterior tibial artery lying im- 
mediately to its inner side, while the peroneal branch occupies 
the same position on its outer side. The structures divided, 
therefore, are the same in both cases. 

Branches of the Peroneal Artery. — (1) Muscular; (2) Nu- 
trient to fibula; (3) Communicating to posterior tibial; (4) 
Anterior peroneal, which is given off about two inches above 
the ankle, pierces the interosseous membrane, and passes 
down in front of the fibula to the outer ankle, and there anas- 
tomoses with the external malleolar and tarsal branches of 
the anterior tibial ; (5) Terminal branches, which pass down 
to the external malleolus, and anastomose with the malleolar 
and plantar arteries of the posterior tibial. 

Collateral Circulation. — When the posterior tibial artery 
is tied at its upper part — (1) By the communicating branch 
between the posterior tibal and peroneal ; (2) Muscular 
branches of the posterior tibial anastomosing with muscular 
branches of the peroneal ; (3) Malleolar branches of the 
anterior tibial anastomosing with the anterior peroneal, and 
terminal branches of the peroneal, a^nd. ^^iX&vsy^dSL \st^s^<^s^&^ 
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of the posterior tibial ; (4) The communicating branch of the- 
dorsal artery of the foot, anastomosing directly with the* 
external plantar from the posterior tibial ; (5) The tarsal and 
the metatarsal branches of the dorsal artery of the foot, 
anastomosing at the sides of the foot with the external and 
internal plantar arteries ; (6) The perforating branches of the* 
plantar arch anastomosing with branches of the metatarsal 
branch of dorsal artery. When the artery is ligatured at the* 
Uywer part, the collateral circulation is carried on by anasto- 
moses 2 to 6 (inclusive) of above. When the peroneal artery 
is tied, the collateral circulation will be carried on chiefly by 
the first three anastomoses enumerated above. 

Anterior Tibial Artery.— Origin.— From the bifurcation 

of the popliteal artery at the lower border of the popliteua 
muscle. Extent. — From its point of origin to the middle of 
the ankle joint, where it becomes the dorsal artery of the 
foot. Course. — It passes forwards through an opening above 
the upper part of the interosseous membrane, and then passes 
downwards obliquely towards the ankle joint. Its course 
may be indicated by a line drawn from the inner side of the- 
head of the fibula to a point midway between the internal and 
external malleoli. In its upper third the vessel lies deeply,, 
in its lower two-thirds it is more superficial. Relations. — 
It is covered by — (1) The skin; (2) Superficial fascia; (3) 
Deep fascia ; (4) The anterior tibial nerve crosses it once or 
twice ; (5) Near the ankle it is crossed by the tendon of the 
extensor proprius hallucis. It is also overlapped by the 
fleshy bellies of the contiguous muscles. On its inner side — 

(1) The tibialis antious; (2) Near the ankle the extensor 
proprius hallucis. On its ovier side — (1) The anterior tibial 
nerve, at the upper part of the vessel ; (2) Extensor longus 
digitorum for about two inches; (3) The extensor proprius 
hallucis ; (4) Anterior tibial nerve, at the lower end. It rests 
on — (1) the interosseous membrane in its upper two thirds; 

(2) The tibia, in its lower third ; (3) The anterior ligament of 
the ankle joint. 

To tie the vessel in its upper third an incision four or five 

inches long should be made in the line of the vessel along the 

oater margin of the tibialis anticus mu^cVe, \)^^iixmi^ one 
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inch below the head of the fibula. Divide the skin and fascia, 
and expose the muscular aponeurosis. The inter-muscular 
septum between the tibialis anticus and the extensor com* 
munis digitorum (the long extensor of the great toe, not 
arising so high up on the fibula as this muscle) is next to be- 
found and divided to the same extent as the superficial inci- 
sion; great care is necessary lest the septum between the 
oonmion extensor and the peroneus longus be opened instead 
of this one, and so the operator be led away from the artery. 
To prevent such a mistake, it will be well to bear in mind 
that the septum between the tibialis anticus and the common 
extensor is very weak, so that the two muscles are very 
readily separated; while the septum between the common 
extensor and the peroneus longus is very strong so that these 
muscles are separated with difiBculty. This is all the more- 
important to remember, because the common extensor is very 
narrow above, and the operator is very apt, therefore, to open 
the septum between it and the peroneus longus. The two> 
muscles — tibialis anticus and the extensor communis digitorum 
— are then separated, and the artery is found lying on the 
interosseous membrane, with the anterior tibial nerve to its 
outer side. It is then separated from its venae comites, aud- 
its sheath opened and the vessel cleared, and the ligature 
passed from the outer side. 

Abave the ankle the vessel is more easily reached, as the 
bulk and depth of the muscles are much diminished. An- 
incision should be made in the line of the vessel three inches, 
long upon the outer side of the tendon of the tibialis anticus, 
and parallel to it ; at this point the tibialis anticus is much- 
narrower than it is at the upper part of the leg, and th& 
extensor proprius hallucis lies to the outer side of the artery. 
At this point, therefore, the artery lies between the tendon» 
of the tibialis anticus and the extensor proprius hallucis, with- 
the nerve to its outer side, and rests on the lower end of the 
tibia. The steps of the operation are similar to those described' 
above. 

Branches. — (l) The anterior tibial recurrent ; (2) Muscular ; 
(3) Internal malleolar ; (4) External maHeolar, N7hi<:.Vs. ^ -^^ 
largest, and anastomoses with the aiitenoT ^^siLQii^i^'^N*^^- 
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Collateral Circulation. — For this, see anastomoses, from 
three to six inclusive, in ** collateral circulation " under the 
posterior tibial artery. 

Dorsalis Pedis Artery.— Origin.— It is the direct con- 
tinuation of the anterior tibial artery. Extent. — From the 
centre of the instep, beneath the anterior annular ligament, 
to the base of the metatarsal bone of the great toe, where it 
ilivides into the communicating branch to the sole of the foot 
and the dorsal artery of the great toe. Course. — Its course 
is from the centre of the instep to the cleft between the first 
two toes. Relations. — It is simply covered by the integu- 
mentary structures, and crossed near its point of bifurcation 
by the innermost tendon of the extensor brevis digitorum. 
It lies between the tendons of the extensor proprius hallucis 
and the extensor communis digitorum, and has the anterior 
tibial nerve to its outer side. It rests on the bones of the 
tarsus and their dorsal ligaments. It may be tied in the 
upper part of its course by an incision an inch and a-half 
long, in the line of the vessel, on the outer side of, and 
parallel to the tendon of the extensor proprius hallucis. To 
reach the vessel it is only necessary to cut through the skin, 
superficial, and deep fascia. 

Branches. — (l) Tarsal, (2) Metatarsal, (3) Communicating, 
■{A) Dorsalis hallucis. 

Collateral Circulation. — See anastomoses, four to six 
inclusive, under posterior tibial artery. 

The External Plantar Artery and Plantar AtcIl— 

The course of this vessel may be mapped out on the sole of 
the foot as follows : — It begins at the lower part of the internal 
lateral ligament, behind the internal malleolus, and runs 
forwards and outwards, taking a slightly arched course, with 
the convexity outwards, to the base of the fourth intermeta- 
tarsal space ; this forms its superficial part, and it is covered 
by the superficial structures and the first layer of muscles of 
the foot. From this point its course is deeper ; it turns round 
the outer border of the accessorius, and runs forwards and 
inwards to the posterior part of the first interosseous space 
forming the plantar arch, lying upon the interossei and the 
•bases of the metatarsal bones. The axcYi ia <^o\n^leted by the 
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communicating branch from the dorsalis pedis, and is covered 
by the first three layers of muscles of the sole of the foot. 

The Gluteal, Sciatic, and Pudic Arteries.— These three 

vessels are branches of the internal iliac artery, and are found 
in the gluteal region beneath the gluteus maximus muscle. 
They all emerge &om the pelvis through the great sacro-sciatic 
foramen. The trunk of the gluteal will be found between 
the pyriformis and the gluteus minimus muscles where it 
divides into a superficial and a deep division. The superficial 
part is distributed to the under surface of the gluteus maxi- 
mus ; the deep divides into superior and inferior branches — 
the superior runs along the middle curved line between the 
gluteus medius and minimus, and anastomoses with the ascend- 
ing branch of the external circumflex artery; the inferior 
crosses the gluteus minimus to the great trochanter. The 
Sciatic artery appears below the pyriformis. It anastomoses 
with the extemid and the internal circumflex branches of the 
profunda femoris. Its branches are — (1) Muscular, (2) Coccy- 
geal, (3) Comes nervi ischiadici, (4) Anastomotic. The Pudlc 
artery is seen close beside the sciatic. It winds out of the 
great sacro-sciatic foramen, crosses over the spine of the 
ischium, and re-enters the pelvis by the lesser sacro-sciatic 
foramen above the tendon of the obturator intemus. As it 
lies on the spine of the ischium it has a vein on either side, 
the nerve to the obturator intemus un its outer side, and the 
pndic nerve internal to it. The position »>f these three vessels 
may be indicated on the surface thus: "If a line is drawn 
from the posterior superior spinous process of the ilium to the 
tuberosity of the ischium the gluteal artery issues from the 
pelvis at a point about an inch external to the junction of the 
upper and middle thirds of this line ; the ischiatic and pudic 
arteries a couple of inches lower down."— (Chiene). 

DISLOCATIONS. 

The Hip Joint. — Class, Diarthrosis; Sub-Class, Enarth- 
roeis. Ligaments. — (1) Cotyloid, (2) Transverse, (3) The liga- 
mentum teres, (4) The capsular. The capsular ligament is 
attached above to the margin of the cotYlovd cv^-^ "ssl^ 
transverse ligament; and beloYr — ^ixi /rout \.Rk 'Caa ^sjiwetv^x 
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inter- trochanteric line; above, to the root of the great tro- 
chanter; behind and below to the junction of the middle 
and outer thirds of the neck of the bone. It consists of 
circular and longitudinal fibres, and on the posterior and 
inferior aspects of the capsule, the fibres are almost all cir- 
cular, so as not to interfere with the swinging movements of 
the limb as in walking, and in these situations also the capsule 
is very thin and very loosely attached. On the anterior 
4»pect of the capsular Ugament there is a specially thickened 
part known as the ilio-femoral band or Y-shaped ligament of 
Bigelow. It is attached above to the anterior inferior iliac 
spine, and below the two limbs diverge, one to be attached 
to the upper end of the inter-trochanteric line, the other to 
the root of the lesser trochanter. The inner slip specially 
limits extension, and the outer slip, eversion of the f^mur. 
There is another specially thickened part of the capsule on 
the superior aspect known as the Uio-trochanteric band, which 
specially limits adduction. By flexing the thigh upon the 
trunk and rotating the femur inwards, the Y-Hgament is . 
rendered lax ; this is of importance in the reduction of dislo- 
<;ations. The centre of gravity falls behind the centres of 
rotation of the hip joint, and the trunk, therefore, naturally 
tends to fall backwards, but this is prevented by the ilio- 
femoral band. By this wise provision of nature, muscular 
effort is not required to maintain the erect attitude, so that 
energy is economised. There is another part of the capsular 
ligament that requires special notice — viz., the cervical re- 
Jleodon. This consists of bands of fibres which come off from 
the inner surface of the capsule, and are reflected upwards on 
to the neck of the femur. This reflexion is not necessarily 
ruptured in intra-capsular fracture, and conveys blood across 
the fractured point, and by this means will tend to a certain 
extent to aid the union of the broken parts. Movements at 
the Hip Joint. — Flexors. — These muscles flex the thigh on 
the trunk, or the trunk on the femur. Direct flexors (i.6., 
those that pass from the trunk over one joint only) — (1) Psoas, 
(2) Iliacus, (3) Pectineus. Indirect flexors (i.6., muscles pass- 
ing over two joints, and only acting secondarily on the hip 
Joint) — (1) Rectus, (2) Sartoriua. 'Bz.^eXiEOX^. — Direct— 
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The three glutei muscles. Indirect, — The three hamstrings 
<(bicep8, semi-tendinosus and semi-membranosos). AbductOIS. 
— (1) Glnteas medios; (2) Glateos minimas; (3) Tensor fascise 
femoris ; (4) Sartorins. Adductors. — (1 )The three addactors; 
{2) Gracilis; (3) Pectineos; (4) Quadrat as femoris; (5) Obtur- 
ator extemus. External Rotators.— ( l ) Gluteus maximus ; 
(2) Gluteus medius (posterior part) ; (3) Pyrifomus ; (4) Ob- 
turator intemus and the two gemelli ; (5) Quadratus femoris ; 
{6) Obturator extemus; (7) Psoas and iliacus. Internal 
Rotators. — (l) Gluteus minimus; (2) Gluteus medius (an- 
terior part) ; (3) Tensor fascis femoris. It will be noticed 
that the external rotators are much more numerous and 
powerful than the internal, so that the foot naturally 
tends to fall outwards when one assumes the supine 
position. Muscles in direct contact with tlie capsule of the Hip 
Joint, — In front — Psoas and iliacus. Above — (1) Rectus (re- 
flected tendon), (2) Gluteus minimus. On its inner side — (1) 
Pectineus; (2) Obturator extemus.' Behind it — (1) Pyrifor- 
mis, (2) Obturator intemus and the two gemelli, (3) Part of 
gluteus minimus, (4) Obturator extemus, (5) Quadratus femoris. 

Dislocations of tlie Hip Joint. — The dislocations of 

this joint are various, but whatever position the head of the 
bone ultimately assumes, the primary dislocation is alwat/it in 
a downward direction. The forms of regular dislocation are 
— (1) Upwards on to the dorsum ilii; (2) Backwards into the 
great sacro-sciatic notch; (3) Downwards into the foramen 
ovale; (4) Forwards on tothepubes. The first two forms are 
the most conmion. 

We have to notice the influence exerted (1) by the Y-liga- 
ment; (2) By the tendon of the obturator intemus, as it 
is found in the gluteal region, on the various forms of regular 
dislocation of this joint — (1) The Y -ligament. — If this ligament 
escape rupture, we may get any of the four regular forms of 
dislocation enumerated above ; if it be wholly ruptured the 
dislocation will be of an irregular form. In no case do 
muscles (except perhaps the obturator intemus) exercise any 
direct influence on the displacement. In dislocation on to the 
dorsum ilii, and into the great sacro-sciatic notch there \«> 
marked inversion oi the limb ; this is Vjecaxxa^ ^^^ '^Q-\^\s\wt'5^ 
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band is not ruptured, and the external rotators are powerless 
to rupture it, and are therefore unable, so long as the ligament 
remains intact, to evert the limb. For the same reason, in 
dislocation into the foramen ovale the limb is flexed. In 
dislocation on to the pubis the ligament is lax, and hence the 
external rotators are at liberty to act, and, having nothing to 
oppose them, produce marked eversion. (2) The Tendon of 
the Obturator Intemus. — Bigelow has pointed out that the 
muscular body of this muscle is usually mixed with tendinous 
structure ; by this means it acquires great strength, and when 
contracted acts as a powerful accessory ligament on the pos- 
terior aspect of the hip joint. It has also been pointed out 
by the same surgeon that in dislocations on to the dorsum 
ilii, and into the great sacro-sciatic notch, the bone passes in 
exactly the same direction in the first instance ; but, in dis- 
location on to the dorsum ilii the head, in passing upwards 
and backwards, passes between the tendon of the obturator 
internus and the pelvis, whereas in dislocation into the great 
sacro-sciatic notch, the head of the bone as it passes back- 
wards, passes behind the tendon of the obturator internus, the 
tendon Ijring between the neck of the bone and the pelvis. 

In dislocation on to the dorsum ilii (upwards), which is the 
most common form, the limb is shortened one or two inches, 
the knee is inverted and rests against the opposite thigh, and 
the great toe rests on the instep of the opposite foot ; the 
thigh is flexed, and there is great bulging at the hip from the 
projection of the great trochanter. In dislocation into the 
sciatic notch (backwards) the limb is shortened about half an 
inch, the knee is inverted and touches the opposite knee, but 
does not tend to cross over it, and the great toe rests on the 
metatarsal bone of the great toe of the opposite foot. There 
is less flexion and less bulging at the hip than in dislocation 
on to the dorsum ilii. In dislocation into the foramen ovale 
(downwards) the limb is lengthened, the toes point downwards 
and are a little everted, and seem to lie away from the other 
foot — the thigh being flexed and abducted, and in front of the 
opposite one. In dislocation on to the pubis (forwards) the 
limb is shortened, and there is marked eversion of the foot 
snd knee, and the heel inclines towaxda the opposite one. 
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This form of dislocation is said to resemble fracture of the 
neck of the femur. 

The ELnee Joint. — Clasa, Diarthrosis ; Suh-Cla88, Gingly- 
nms. There are three circumstances which tend to make 
this joint insecure; (1) The configuration of the articular 
surfaces of the bones ; (2) The fact that it is between the 
two longest bones in the body, and, therefore, powerful 
leverage is brought to bear upon it ; (3) Its great mobility. 
Nevertheless, dislocation of this joint is rare, its great strength 
being due to very powerful ligaments. Ligaments — The liga- 
ments of this joint are very numerous, and are divided into 
exterior and interior sets. Exterior — (1) The internal lateral; 
X2) The external lateral (long and short) ; (3) Posterior liga- 
ment, or ligament of Winslow ; (4) Ligamentum Patellae ; (5) 
The capsular, which ia a strong fibrous membrane filling up 
'the gaps left by the other ligaments, and is strengthened 
by fibres from the various muscles surrounding the joint. 
Interior ligaments — (1) Crucial, anterior, and posterior, (a) 
The antero-extemal is attached below to the inner part of the 
pit in front of the spine of the tibia; above, to the inner 
and hinder part of the external condyle of the femur. Its 
direction is upwards, backwards, and outwards, {b) The 
jpostero-intemal is attached below to the back of the pit behind 
the tibial spine ; above, to the fore part of the inter-condyloid 
hollow and side of the inner condyle. Its direction is upwards 
and a little forwards. (2) The semi-lunar cartilages, (a) The 
internal forms almost a semi-circle, and embraces the ends of 
the external. Its anterior end is attached to an impression 
towards the front part of the internal articular surface ; its 
posterior end is attached to the inner edge of the hollow 
behind the spine of the tibia, along with the posterior crucial 
ligament. (6) The external forms about three-fourths of a 
circle, and its anterior and posterior ends are interposed 
between the attachments of the internal cartilage in front 
of and behind the spine of the tibia. (3) The transverse 
ligament, which passes between the two cartilages. (4) The 
coronary ligament, which connects the convex borders of 
the cartilages with the head oi t\ie \>^\&. V5>\ \A^\x\KcissQssi. 

a 
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mncoBum, which is simply a process of synovial membrane. 
(6) Ligamenta alaria, its fringed borders. 

The movemeilts of this joint are in some respects peculiar. 
(1) It is not a pure hinge- joint, but has in addition a gliding 
and rolling movement. In these movements the semi-lunar 
cartilages (which may be regarded as inter -articular fibro- 
cartilages) form movable and accurately fitting wedges. (2) 
The movement is through an oblique plane, the axis of the 
femur is downwards and inwards, but when the leg is flexed, 
it is parallel to the thigh. (3) There is a movement of rota- 
tion at the completion of extension which is called the *' lock- 
ing," or "screwing home" of the joint. (4) When the knee 
is partly flexed, the joint admits of internal and external 
rotation. Another point worthy of notice is the movements 
of the patella on the articular surface of the femur. This 
is a movement partly of gliding and partly of co-aptation. 
The patella has seven facets on its articular surface — three 
pairs, and one internal perpendicular facet. When the knee 
is extended, as in the erect position the two inferior facets 
are in contact with the upper part of the trochlear surface of 
the femur ; in semi-flexion the middle facets come into con- 
tact with the femur; in still greater flexion, the superior pair 
are brought into contact, while in extreme flexion, the patella 
leaves the trochlear surface of the femur altogether, and the 
internal perpendicular facet lies in contact with the outer 
margin of the inner condyle. Further, at the completion of 
extension, there is a slight rotation outwards to *'lock " the 
joint ; and, at the beginning of flexion, there is a slight rota- 
tion inwards of the leg and foot to *' unlock" it. The centre 
of gravity of the body, in the erect attitude, falls in front of 
the axis of motion of the knee joint, and there is a tendency^ 
therefore, to over-extension; but this is impossible, because 
of the tension of the lateral, posterior, and anterior crucial 
ligaments (the posterior crucial being tightened in flexion.) 
In this way the erect attitude is maintained without the 
expenditure of muscular energy. 

Flexors. — Direct — (1) Biceps, (2) Semi-tendinosus, (3) Semi- 
membranosus, (4) Popliteus. Indirect — (1) Gastrocnemius, 
f^J Plantaria, (3) Sartorius, (4) Graci\iB. 'Bz.t^iiEQrs.— Quad- 
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riceps extensor cruris (formed by the two vasti, the rectos 
femoris and the crureus). External Botator. — (When the 
limb is partly flexed) — The biceps muscle as a whole. Intor- 
nal Rotators. — (l) Popliteus— (this is the chief one, but 
only acts when the knee joint is flexed, and the tendon of the 
popliteus lying in its groove), (2) Semi-tendinosus, (3) Semi- 
membranosus, (4) Sartorius, (5) Gracilis. To lock lioiue the 
joint at the completion of extension. — The extensor muscles 
as a whole cause a slight rotation outwards. To unlock the 
joint at the commencement of flexion — (1) The sartorius, (2) 
The gracilis, (3) The semi-tendinosus. 

Dialocatwns of the Knee Joint. — This is a rare form of acci- 
dent for reasons already stated, and when it does occur it is 
usually complicated with such injury to the popliteal vessels 
as to necessitate amputation. Other complications are also 
likely to arise from the force required to dislocate it, such as 
rupture of ligaments and muscles, and gangrene may result, 
or the joint may fall into a state of suppurative or destructive 
inflammation, so that dislocation of the knee joint is more 
liable to. complications than any other joint. Diastasis of the 
condyloid part of the femur in young children may resemble 
dislocation of the knee joint. 

Ankle Joint. — Claes, Diarthrosis; /S^M6-CZa««, Ginglymus. 
Ligcuments — (1) Anterior, and (2) Posterior — these two are very 
thin; (3) Internal lateral or deltoid; (4) External lateral, 
which consists of three strong fasciculi — (a) The anterior 
passes from the anterior part of the external malleolus to the 
front part of the astragalus ; (b) the middle passes from the 
tip of the external malleolus to the outer surface of the os 
ciJcis ; (c) The posterior passes backwards horizontally from 
the pit on the inner side of the mallecdus to the posterior 
surface of the astragalus. Movements. — The movements at 
the ankle joint are chiefly flexion and extension {flexion being 
the bending of the dorsum of the foot towards the front of the 
leg, while extension is the opposite movement). There is also 
a certain amount of movement from side to side when the foot 
is extended, because the posterior part of the articular surface 
of the astragalus is narrower than the aunt^xASt^ Vsv^ xs^Skss^ 
erect position there is no lateral moNeaiecfe -^^^^W^^* '^>£iS5s» 
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are other two movements spoken aboat as occurring at the 
ankle — viz., Eversion and inversion; the first of these move- 
ments is not very free, the second form is much freer. In 
eversioUf the outer border of the foot is raised and drawn 
outwards. In the production of this form of club foot {talipes 
valguit) there is, in the first instance, a tendency to obliteration 
of the arch of the foot so that the sole becomes perfectly flat 
{talipes planus or flat foot), and as the disease advances, ever- 
sion of the foot takes place. The flattening of the foot is due 
to the relaxation of the ligaments that support the arches of 
the foot ; the ligaments that support the transverse arch are 
chiefly the interosseous ligaments between the cuneiform and 
the cuboid bones; those that support the longitudinal (arch 
are — (1) The long plantar ligament (inferior calcaneo-cuboid) ; 

(2) The short plantar ligament (the short calcaneo-cuboid) ; 

(3) The calcaneo-scaphoid ligament which supports the head 
of the astragalus ; (4) The plantar fascia also assists to main- 
tain the arch. Inversion is a much freer movement. It takes 
place at three points — (1) To a slight extent at the ankle 
joint proper ; (2) At the articulation between the astragalus 
and the os calcis, but chiefly at (3) the transverse articulation 
of the foot, that is, at the astragalo-scaphoid and calcaneo- 
cuboid articulations. We have an example of this form of 
movement in talipes varus where the foot is twisted inwards 
and the sole is contracted. 

Flexors of the ankle joint. — Direct — (l)The tibialis anticus, 
(2)Peroneus tertius; Indirect — (1) Extensor longus digitorum, 
(2) Extensor proprius hallucis. Extensors. — Direct — (1) 
Muscles of the calf (gastrocnemius, soleus, and plantaris) ; (2) 
Tibialis posticus; (3) Peroneus longus; (4) Peroneus brevis. 
Indirect — (1) Flexor longus digitorum; (2) Flexor longus hal- 
lucis. Note that the indirect flexors of the ankle joint are 
extensors of the toes ; while the indirect extensors are Jiexors 
of the toes. Evertors. — (l) The peroneus longus; (2) The 
peroneus brevis ; (3) The peroneus tertius. Invertors. — (1) 
The tibialis anticus ; (2) The tibialis posticus. 

Simple dislocation of the ankle joint is rare; it is usually 
associated with fracture of the fibula, or tibia, or of both. 
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FRACTURES. 

Of the Femnr.— (1) Neck — (a) Intra-capsnlar, {h) Extra- 
capsular; (2) Of shaft; (3) Of condyles. The following table 
win assist the diagnosis between intra and extra-capsnlar 
fractures of the neck of the femur — (From Erichsen) — 



Intracapsular. 

1. Cause — ^generally slight and 
indirect, such as catching 
the foot in the carpet or 
slipping off the curb stone. 

2. Force — ^usually applied lon- 
gitudinally or obUquely. 

3. Age — rarely below fifty, 
most commonly in feeble, 
aged persons. 

4. Pain and constitutional dis- 
turbance, slight. 

5. No apparent injury to soft 
parts about the hip, 

6. Crepitus often obscure. 

7. Shortening usually at first 
not more than one inch. 



Extraca2)mlar. 

1. Cause — usually severe and 
direct violence, such as fall- 
ing from a height or blow 
on the hip. 

2. Force — usually applied 
transversely. 

3. Age — usually below fifty, 
chiefly in vigorous adults. 

4. Pain and constitutional dis- 
turbance, usually consider- 
able. 

5. Considerable extravasation, 
ecchymosis and signs of 
direct injury to hip. 

6. Crepitus (when not im- 
pacted) very readily felt. 

7. Shortening (when not im- 
pacted) at least two inches 
or more. 



There is usually marked eversion in both cases, partly per- 
haps because this \a the natural position of the limb, but 
chiefly from the action of the psoas and iliacus muscles, the 
adductors, the glutei and other external rotators of the hip 
joint. The shortening of the limb ia caused by the glutei 
muscles, rectus femoris, and ham -string muscles (biceps, 
semi-tendinosus, and semi-membranosus). 

Fractures of the Shaft, — If the fracture be through the upper 
part of the shaft, the upper fragment is tilted forwards by the 
psoas and iliacus, and drawn outwa£da^>^^\l'&«s^i«:I:A^T^^«^«st?^ 
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and glutei muscles ; the lower fragment is drawn upwards by 
the rectus f emoris in front, and the hamstring muscles behind, 
and drawn inwards by the pectineus and adductor muscles. 
In fracture through the middle of the shaft, the lower frag- 
ment is drawn inwards and upwards by the adductor fibres 
attached to it, and rotated outwards, while the upper frag- 
ment projects forwards usually from the same causes as in 
fracture of the upper part of the shaft. In fracture in the 
vicinity of the condyles the lower fragment is tilted backwards 
by the gastrocnemius, plantaris, and popliteus muscles, and 
can be felt deep in the popliteal space ; the upper fragment is 
drawn inwards by the pectineus and adductors, and tilted 
forwards by the psoas and iliacus. In all cases of oblique 
fracture of the shaft of the femur there is shortening and 
external rotation — shortening being caused by the contraction 
of the flexors, extensors, and adductors of the limb, while 
external rotation is caused by the external rotators being 
more powerful than the internal. In children fractures of the 
shaft of the femur are frequently transverse, and, in such 
cases, the well-marked displacement is absent; and, in con- 
nection with fractures in the vicinity of the condyles in 
children, it should be borne in mind that diastasis of the con- 
djrloid end of the femur may take place — the lower epiphysis 
of this bone not uniting with the shaft till the twentieth year. 

Fractures of the Tibia and Fibula.— If the tibia alone be 

broken, or if the fibula alone be broken, there is usually little 
displacement because the sound bone acts as a splint to the 
fractured one. The weakest part of the shaft of the tibia is 
about its lower fourth, and the weakest part of the shaft of 
the fibula is about its upper fourth, and at these points, there- 
fore, the bones are most likely to give way. In transverse frac- 
tures there will be little displacement, muscular action simply 
keeping the fractured ends in apposition ; if, however, the frac- 
ture is oblique, the lower fragment is drawn upwards and back- 
wards by the muscles of the calf (gastrocnemius, plantaris, and 
soleus), and this is more marked if the fracture be situated 
at the lower part of the shafts of the tibia and fibula ; while 
the upper fragment is tilted forwards by the tendo pateUoe (the 
tendon of inaertion of the quadriceps extensor cruris) — ^rectoSy 
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the two vasti and the cmreus — and rotated inwards by the 
sartorins, gracilis, and semi-tendinosas, and this displacement 
of the upper fragment is more evident if the fracture be at the 
upper part of the shaft. ** PoU's Fracture.*'— By "Pott's" 
fracture is meant, fracture of the lower end of the fibula and 
rupture of the internal lateral ligament of the ankle joint with 
•displacement of the tibia. The fractured point of the fibula 
is about one and a-half or two inches above the external 
malleolus, that is, through the upper part of its triangular 
subcutaneous surface. The foot is everted by the three per- 
onei muscles so that the foot almost looks directly outwards, 
while the heel is drawn up by the muscles of the calf. 

EXCISION OF JOINTS. 

The Hip Joint. — This joint may be excised — (1) By along 
curved incision with its concavity directed forwards, along 
the posterior aspect of the great trochanter, or (2) by a longi- 
tudinal incision, and then a cross one a little above the great 
trochanter — ^T-shaped incision. The flaps are then dissected, 
and the limb is carried obliquely across the opposite one, and 
rotated inwards so as to render the trochanter prominent. 
The attachments of the glutei muscles are then divided, and 
4ilso the muscles inserted into he upper surface of the great 
■trochanter — viz.. The obturator internus and the two gemelli, 
pyriformis, and the tendon of the obturator externus in the 
digital fossa; a small part bi the vastus externus will also 
probably be divided. The capsular ligament is next opened 
and the ligamentum teres divided; and by adducting and 
forcibly pushing upwards, the head of the bone is projected, 
and the necessary amount removed. Any bleeding vessels 
must be secured; and the vessels most likely to be divided 
are those in the neighbourhood of the upper part of the 
great trochanter — ^viz.. Branches from. the deep division of 
the gluteal artery, branches of the sciatic artery, and the 
ascending branches of the external circumflex branch of the 
profunda, and probably also branches of the obturator, and 
the internal circumflex branch of the profunda, all of which 
arteries give nutrient branches to the hip joint. 

The ELnee Joint. — Three ioTm& oi m<(suskn»TL ts^k^ \^ x^skr^ 
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in excision of this joint — (1) The H-shaped — a longitudinal 
incision at the outer and inner sides of the joint united by a 
transverse one across the patella; (2) A single longitudinal 
incision in the axis of the limb, from three inches above the 
patella to below the ligamentum patellse ; (3) A home shoe- 
shaped incision with its convexity downwards and extending 
from one condyle of the femur to the other, and passing be- 
low the ligamentum patellse. This is the best form of incision, 
as there is not the same objection to cross incisions in exci- 
sion of the knee joint as there is in excision of the elbow 
joint ; the object aimed at in the former (the knee joint) is not 
a movable articulation, and, consequently, a cross incision is 
an advantage, as the cicatrix tends to contract and keep the 
parts tight in front. By the last form of incision the integu- 
mentary structures and the ligamentum patellse are divided, 
and the patella turned up in the elliptical flap ; the crucial 
ligaments, and the other ligaments of the joint (see p. 81) are 
next divided, and the ends of the bones cleared of the sur- 
rounding muscles — the femur from the gastrocnemius, plan- 
taris, round tendon of the adductor magnus, and the popliteus; 
in the case of the tibia the semi-membranosus is probably the 
only muscle that will require to be divided to any great 
extent, the insertion of the quadriceps extensor cruris (the 
ligamentum patellae) having already been divided. The oper- 
ation of clearing the bones must be conducted very carefully, 
keeping the edge of the knife close to the bone, on account of 
the proximity of the large popliteal artery and its articular 
branches, of which the superior internal articular passes round 
the femur above the internal condyle and under the tendon of 
the adductor magnus, and the superior external articular 
passes round immediately above the outer condyle; the m- 
feriot' internal passes below the internal tuberosity of the- 
tibia between the bone and the internal lateral ligament of 
the joint, and the inferior external passes above the head of 
the fibula, but beneath the external lateral ligament and the- 
tendon of the biceps. The azygos articular enters the joint 
by piercing the ligament of Winslow. The bones having 
been cleared, and the knee forcibly flexed, they are next t» 
Jbe sawn; it ia usual to saw the end oi tk<& iemnx fliat^ and 
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about one inch to an inch and a-half of this bone may be- 
removed, and afterwards about half an inch of the tibia. 
The arteries likely to be divided are those taking part in the 
general anastomoses around, or in the joint — viz. : — The five 
aarticular branches of the popliteal already mentioned, together 
with branches from the anastomotica magna of the femoral, 
and the recurrent articular branch of the anterior tibial artery. 
The dAnkle Joint. — Excision of this joint may be per- 
formed by means of two lateral incisions passing below the 
two malleoli — one beginning about two and a-half inches 
above the internal malleolus and passing below it, and then 
curving forwards round it towards the tendon of the tibialis 
anticus ; the other is of the same extent and is made along the 
outer margin of the fibula, curving forwards towards the 
tendon of the peroneus tertius. Another form of incision 
is, a semi-lunar one about four inches in length along the 
outer and anterior aspect of the joint passing below the 
external malleolus and carrying it well forwards. The 
peronei tendons (longus and brevis) are separated from their 
groove on the back of the fibula, and the tibialis posticus, and 
the flexor communis digitorum separated from the back of the 
tibia, and the posterior surface of both bones are then cleared, 
keeping the edge of the knife close to the bone to avoid 
wounding the posterior tibial artery which lies about a finger's 
breadth behind the internal malleolus. A broad copper 
■patula is then passed between the bones and the soft parts. 
The flaps of skin are then dissected forwards and upwards, 
and the extensor tendons and the dorsal artery of the foot 
raised from the front of the joint, taking care in doing so not^ 
to wound the artery ; the extensor tendons and the soft parts 
are then held away from the front of the joint, by passing & 
fold of bandage beneath them, and the lateral ligaments of 
the joint divided. The tibia and the fibula are th^n sawn 
through about an inch above the malleoli, and next the pro- 
jecting articular part of the astragalus is also sawn ofif, or, if 
▼ery much diseased, the entire bone may be removed. 

AMPUTATIONS. 
At the Hip Joint.— -Thia may \>ft ijedcsttosAL v;y\\ii vs^iosir 
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posterior flaps — the anterior one being large and thick, and 
formed by transfixion, and a short posterior one from the 
gluteal region ; or (2) by lateral flaps. The first is said to be 
the simplest, more easily and quickly performed, and to leave 
a better stump. In using the first form of incision, the land- 
marks in the operation are the tuber iachii and the anterior 
superior iliac spine. In operating upon the rigJU leg the 
operator should stand on the inner side of the limb ; while 
if operating on the left he ought to stand on the outer side — 
«.e., he always stands on the left side of the limb to be 
removed. On the left side the knife is entered about two 
fingers' breadth below the anterior superior iliac spine (or 
■almost midway between it and the great trochanter), and 
carried deeply in the limb, behind the vessels and obliquely 
■across the joint, keeping the back of the knife parallel to 
Poupart^s ligament t and bringing its point out just in front 
of the tuberosity of the ischium, or immediately below (as 
the patient lies on the operating table) the ridge formed by 
the projecting edge of the adductor longus, taking care not 
to transfix the scrotum or the opposite thigh at the same 
time. The knife is then made to cut downwards and for- 
wards for about five inches, and in this way the anterior flap 
is formed. The capsule of the joint is then opened and the 
head of the bone disarticulated ; and the knif 6 is next passed 
behind the bone, and the posterior flap (about four inches in 
length, being a little shorter than the anterior) is formed by 
outting downwards and backwards. If the right leg is to be 
removed, the point of the knife must be entered where it 
comes out on the left side ; that is, it must be entered just 
-above the tuberosity of the ischium and brought out midway 
between the anterior superior iliac spine and the great tro- 
chanter. The immediate danger to life in amputation at the 
hip joint is excessive haemorrhage. To obviate this risk as 
far as possible. Lister's aorta compressor should be used ; and 
the femoral artery at the same time should be compressed 
•against the brim of the pelvis, and an assistant should be 
ready to grasp the femoral vessels at once as they are cut 
in the formation of the anterior flap. In this way there will 
be a threefold security against haemorrhage from the femoral 
Jirtery, 
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Chirf Structures Divided, — (1) The integumentary coveringB. 
<2) Muscles — (a) Pectineus, (6) The three adductors, (c) The 
gracilis, {d) The sartorius, (e) The tensor fascias femoris, (/) 
The upper part of the quadriceps extensor cruris, [g) The 
ohtarator intemus and the two gemelli, {h) The obturator 
extemus, (t) The pyriformis, {j) The three hamstrings (the 
biceps, semi-tendinosus, and the semi-membranosus), (k) The 
three glutei muscles, [1) The quadratus femoris, (m) The psoas 
and iliacus. (3) Vessels — (a) the long saphenous vein, (6) The 
femoral vessels (in the anterior flap), (c) The sciatic vessels, 
{d) The gluteal vessels (the gluteal and sciatic vessels are 
found in the posterior flap). (4) Nerves — (a) Branches of the 
anterior crural, (6) Branches of the obturator, (c) The great 
sciatic, (d) The small sciatic, (e) The external cutaneous, (/) 
Branches of the superior gluteal. (5) Ligaments — (a) The 
capsular ligament, (6) The ligamentum teres, (c) The ilio- 
femoral band. 

Throngll the Middle of the TMgh.— This may be per- 
formed by any of the seven methods described on pp. 58 — 59. 
The operator stands on the left side of the limb to be 
amputated. Chief Structures Divided. — ( 1 ) The integu mentary 
coverings. (2) Muscles — (a) The quadriceps extensor cruris, 
<6) Sartorius, (c) The adductor longus, {d) The adductor 
magnns, {e) The gracilis, (/) The hamstrings. (3) Vessels, — 
(a) Femoral vessels (about this point these will be found at 
the inner side of the posterior flap), {h) The profunda vessels 
(these will also be found in the posterior flap, close to the 
posterior surface of the femur), (c) The long saphenous vein. 
The position of the femoral will vary with the point of section; 
for, as has already been pointed out, the vessel as it passes 
down the thigh gradually inclines from the anterior to the 
posterior aspect of the bone, so that it may be found at some 
parts in the inner side of the anterior flap. (4) Nerves. — (a) 
The great sciatic; and also small branches oi—{h) The obtu- 
rator, (c) The anterior crural, {d) The small sciatic, (e) The 
•external cutaneous. (5) The femur. 

At the ELnee Joint. — This may be performed (1) By a 
short anterior, and a long posterior flap, cut from the upper 
j»art of the calf oi iAie leg; (2) By a ahor\^ -i^^XArLorc %ai.^^Vs&% 
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anterior flap to which the patella is left attached. Chirf^ 
Structures Divided, — (1) The integamentary coverings. (2> 
Muscles — (a) The lower part of the quadriceps extensor cmria, 
(5) The adductor magnus, (c) The gracilis, (d) The hamstrings, 
(e) The sartorius, (/) The gastrocnemius, {g) The plantaris^ 
{h) The soleus, (») The popliteus. (3) Vessels — (a) The popliteal 
vessels (in the posterior flap) with its lower articular branches, 
{b) Branches of the anastomotica magna of 1;he femoraL (4) 
Nerves — (a) The internal popliteal with its ramus communicant 
tibialis^ (b) The external popliteal with its ramus commurUcans- 
JidulartSf (c) Cutaneous nerves of this neighbourhood, (d) 
Branches of the obturator nerve supplying the knee joint; 
(5) The ligaments of the knee joint (see p. 81). 

Through the Middle of the Leg.— This may be per- 
formed in four ways — (1) By the modified circular method 
(Syme's); (2) By a long posterior flap; (3) By Teal's method; 
(4) By Garden's method. Chief Structures Divided.^{l) The 
integumentary coverings. (2) Muscles — (a) Tibialis anticns, 

[b) Extensor conmiunis digitorum, (c) Extensor proprius hal* 
lucis, {d) The peroneus longus, (e) the peroneus brevis, (/) 
The gastrocnemius, (g) Soleus, {h) Plantaris, (t) The flexor 
longus digitorum, {j) The flexor longus hallucis, (k) Tibialis- 
posticus. (3) Vessels — (a) The long saphenous vein, (b) The 
short saphenous vein, (c) The anterior tibial vessels, lying 
on the interosseous membrane, {d) the posterior tibial vessels 
lying on the tibialis posticus, (e) The peroneal vessels (about 
the middle of the leg these will be found in the substance of 
the flexor longus hallucis, higher up they will be found lying on 
the tibialis posticus). (4) Nerves — (a) The short saphenous, 
or the nerves going to form it, (b) the anterior tibial nerve, 

(c) The posterior tibial nerve, (d) The peroneal nerve. (5> 
Tibia and fibula. (6) The interosseous membrane. 

At the Ankle Joint.— (1) By Syme's method. Accord- 
ing to Mr. Syme, the incisions are as follow: — '*The foot 
being held at a right angle to the leg, the poin^ of the knif» 
is introduced immediately below the malleolar projection of 
the fibula, rather nearer its posterior than anterior edge, and 
then carried across the bone, slightly inclining backwards, to- 
tbe inner aide of the ankle where it tenninsi^Aa at the point 
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€3C(uily opposite its commencement, "(that is a little below and 
behind the internal malleolns.) ''The extremities of this 
incision thus formed are then joined by another passing in 
front of the joint.'' (2) By M'Kenzie's method,, that is, by a 
large internal calcanean flap. The knife in this operation is 
inserted over the tendo achillis, and is carried obliquely 
across that tendon towards the outer and plantar aspect of 
the heel, and is then curved inwards across the sole, and 
upwards in front of the internal malleolus, till it crosses the 
tendon of the tibialis anticus, and is then continued across 
the dorsal aspect of the foot, one inch below the ankle, till it 
joins the first incision. (3) By Pirogo^s method. The 
peculiar feature of this operation is the preservation of the 
posterior part of the os calcis in the heel-flap. To a certain 
extent the incisions resemble Syme's incisions : an incision is 
carried across the sole of the foot, from one malleolus to the 
other; and the front part of this incision must extend well 
forwards, at least an inch in front of a line drawn across from 
the tip of one malleolus to the other. This flap is dissected 
backwards to slightly beyond the line of the ankle joint (not 
beyond the heel, as in Syme's amputation), and the os calcis 
is then sawn through. Chief Structures Divided. — (1) The 
integumentary coverings and plantar fascia. (2) Muscles — 
{a) Tibialis anticus, (6) The extensor communis digitorum 
and peroneus tertius, (c) The extensor proprius hallucis, {d) 
The peroneus longus and brevis, (e) The tendo Achillis and 
plantaris, (/) The tibialis posticus, {g) The first layer of 
muscles of the foot (abductor hallucis, flexor brevis digitorum 
and the abductor minimi digiti), (h) Part of the second layer 
(the tendons of the flexor longus digitorum and flexor longus 
hallucis, and accessorius muscle). (3) Vessels — (a) The dorsal 
artery of the foot, (6) The internal and the external plantar 
vessels, or else the posterior tibial close to the point where 
it divides into these vessels. (4) Nerves — (a) The posterior 
tibial or plantar nerves, (6) The anterior tibial, (c) The 
musculo-cutaueous or peroneal. (5) The ligaments of the 
ankle joint. (6) The ends of the tibia and fibula, and, in 
Pirogoff's amputation, the os calcis. 
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Amputation of the Foot at the Tarso-Metatarsal 

Articulation. — This is commonly called "Hey's amputation.*' 
Disarticulation of the metatarsus is performed as far as the 
internal cuneiform bone, and then the projecting part of that 
bone sawn off. The disarticulation requires to be accomplished 
with care, as the end of the second metatarsal bone, in its 
articulation with the middle cuneiform, projects backwards 
between the external and internal cuneiforms. Lisfranc's 
modification of this operation consists in the complete dis- 
articulation of the tarsal bones, leaving the projecting part 
of the internal cuneiform. The reason for this modification 
is the supposed advantage gained by leaving the whole of 
the internal cuneiform bone to which the tendons of both 
the tibialis anticus and the tibialis posticus are partially 
attached. But even in Hey's operation the attachments of 
these muscles are not destroyed; for, although anatomists 
figure certain points on bones as the attachments of the 
muscles in question, yet it is found practically that they 
have extensive attachments to the deep ligamentous struc- 
tures in their neighbourhood; so that this disadvantage, aa 
urged against Hey's operation, is more imaginary than real. 
The landmarks in this operation are the prominences caused 
by the first and the fifth metatarsal bones. 

Chopart's Amputation. — This operation consists in the' 
amputation of the foot at its transverse articulation — i.e., the 
articulations between the astragalus and the scaphoid on the 
inner side, and the cuboid and the os calcis on the outer side; 
in other words, the removal of that part of the foot that lies 
in front of the os calcis and astragalus. The guide to this 
operation is the tubercle of the scaphoid bone, the line of 
disarticulation being immediately behind this. A curved 
incision, with its convexity towards the toes, is made across 
the dorsum of the foot, about an inch and a-half in front of 
a line drawn transversely across the foot from the scaphoid 
tubercle; the plantar flap is then formed, which must be of 
considerable length, in order to fold over the anterior surface 
of the bones — reaching forwards almost to the roots of the 
toes. Syme's amputation at the ankle joint is to be preferred 
^ this operation; but if it be peTioimed, it is advisable to 
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diTide the tendo AchiUig at the same time, as otherwise the- 
gastrocnemius and solens, having nothing to counteract them^ 
draw up the heel, so that the patient does not rest on the 
heel, but on the point of the stump. Another disadvantage 
ia the possible recurrence of the disease in the astragalus or 
OS calcis. Chief Structures Divided. — (1) The integumentary 
coverings and plantar fascia. (2) Muscles — (a) Tibialis anticus 
and extensor brevis digitorum, {b) The extensor communis 
digitorum and peroneus tertius, (c) The extensor proprius 
hallucis, {d) Peroneus longus and brevis, {e) The tibialis 
posticus, (/) The first layer of muscles of the sole of the 
foot (flexor brevis digitorum, abductor hallucis, and abductor 
minimi digiti), {g) The second layer of muscles (the tendons 
of the flexor longus digitorum and flexor longus hallucis, 
accessorius, and lumbricales), (h) The most of the muscles 
of the third layer (flexor brevis hallucis, abductor hallucis, 
flexor brevis minimi digiti, and transversus pedis). (3) Vessels 
— (a) The internal plantar artery, (h) The external plantar 
artery, with the plantar arch and its digital branches, (c) 
The dorsal artery of the foot, with its tarsal and metatarsal 
branches. (4) Nerves — (a) Anterior tibial or its branches, 
(6) The plantar nerves, (c) Digital branches of the musculo- 
cutaneous or peroneal nerve, {d) The digital branch of the 
external saphenous nerve. (5) The Ugaments of the various 
joints opened into; and, further, we may specially mention 
the long and the short plantar ligaments and the inferior 
calcaneo-scaphoid. The structures divided in Hey^s operation 
are almost the same as the above, with the following excep' 
tions — the tibialis anticus and posticus are not divided, and 
part of the internal cuneiform bone is removed. In Lis/ranc^s 
^ operation this bone is not divided. 

Structures at the Ankle Joint. — For convenience we 
begin at the internal malleolus and pass outwards over the 
front of the ankle joint, and thus round the ankle. (1) 
Tibialis anticus muscle; (2) Extensor longus hallucis; (3) 
Anterior tibial vessels; (4) Anterior tibial nerve; (5) Extensor 
longus digitorum and peroneus tertius ; (6) Fibula ; (7) 
Peroneus longus, with the brevis beneath it ; (8) Tendo 
Achillis and the tendon of the plantam •, V^^ ^\«ilq^ Vfc^^g^a. 
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hallucis; (10) Posterior tibial nerve; (11) Posterior tibial 
artery, with its venae comites; (12) Flexor longus digitorom; 
{13) Tibialis posticus; (14) -Tibia. Of course, it is only the 
tendons of the above muscles that we find in this situation. 

Ssmovial Membranes of the Foot and Ankle Joint— 

They are seven iu number: (1) One at the ankle joint proper; 
(2) One in the posterior calcaneo-astragaloid articulation; 
{3) One in the calcaneo-talo-scaphoid articulation; (4) One 
between the os calcis and the cuboid bone ; (5) One between 
the scaphoid and the three cuneiform bones, and also between 
the cuneiform bones themselves and the bases of the second 
and third metatarsal bones ; (6) One between the cuboid and 
the bases of the fourth and fifth metatarsal bones; (7) One 
between the internal cuneiform bone and the first metatarsal 
bone. 

Club Foot. — There are four primary varieties of this de- 
formity — (1) Talipes varus (or more usually talipes equino- 
Tarus ; the sole of the foot looking inwards, and the heel being 
usually a little raised) ; (2) Talipes equinus (in this form the 
heel alone is raised); (3) Talipes valgus; and, (4) Talipes 
calcaneus. It may either be congenital or acquired, and is 
said to be more common in boys. 

(1) Talipes Varus. — This is the most common form of 
oongenital club foot, and when it is so, usually both feet are 
aff'ected, and it is frequently associated with spina bifida. In 
some cases, however, it is acquired, and, when it is so, usually 
only one foot is affected. Caxises — Contraction of (a) tibialis 
anticus and posticus, {b) The muscles of the calf, and (c) the 
plantar fascia. Treatment — The treatment is division of the 
contracted structures ; as to the order in which they should 
be divided there is considerable variety of opinion. The 
tendons of the tibialis anticus and posticus require great care 
in their division on account of the close relation of the pos- 
terior tibial vessels, and the long saphenous vein. The tendon 
of the tibialis anticus passes downwards and forwards to be 
inserted into the anterior part of the internal cuneiform bone 
and the base of the first metatarsal ; the tendon uf the tibialis 
posticus grooves the inner side of the posterior surface of the 
tibia just above the maUeolua, and tVien. -^^asea downwards 
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and forwards to be inserted into the tnbercle of the scaphoid, 
and the posterior part of the internal cuneiform bone. The 
position of the tendons may be ascertained by trying to evert 
the foot, and thas making them tense, if not already rendered 
tense and evident by the deformity. The tendon of the tibialis 
posticus is divided immediately above the internal malleolas, 
and, in doing so, be careful to avoid wounding the posterior 
tibial artery which lies about a finger's breadth behind it ; to 
save the artery a blunt pointed tenotomy knife may be used 
after the first incision. 

(2.) Talipes Equinus. — This form has never been known 
to occur as a congenital deformity. Cavsf^s — (a) Contraction 
of the gastrocnemius and soleus, {b) Paralysis of the anterior 
group of muscles from infantile diseases, (c) Irritation caused 
by worms, (d) Nervous disturbances during teething, (e) 
Abscess in the calf of the leg crippling the muscles of the calf. 
Treatment — Division of the tendo Achillis. 

(3.) Talipes Valgus. — In this case the foot is everted, the 
outer side of the foot being raised, and sometimes the heel 
also {calcaneo-vcUgus). In this deformity the tendency in the 
first instance is to obliteration of the arches of the foot, giving 
rise to flat or splay foot (talipes planus), and afterwards the 
outer side of the foot is raised by.contraction of the peronei 
muscles (see p. 84). Causes — (a) Relaxation of the ligaments 
supporting the plantar arches with contraction of the per- 
onei; (6) Over fatigue in standing (and, therefore, likely to 
occur in young women in shops where the barbarous custom 
is enforced of standing from morning till night behind the 
counter, with but little intermission), and carrying heavy 
weights on the head, etc. ; (c) Sliding the foot in walking, or 
twisting it so as to press on its inner side ; (c^) It may be hys- 
tericaL Treatment — (a) Constitutional aided by rubbing, 
galvanism, etc.; (b) If not very pronounced it may be cured by 
adapting the sole of the boot so as to restore and support the 
arch of the foot ; (c) It may be necessary to divide the peronei 
tendons. The peroneus tertius passes below the anterior 
unimlftr ligament of the ankle joint, and is inserted into the 
inner side of the base of the fifth metatarsal bone \ the peroueMa 
langus lies in the groove behind the extemaSL tsi^i^k^^^ ^^ox^^flw 
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forwsrda and dowDWsrda on the outer side oF the or caleii 
below the peroneal tubercle, carves inwiLrils, lying in the 
groove o£ the cuboid, and pBBEBB to be inaorted into the outer 
aide of the base of the drat tnetatiirsal and internal cuceKonn 
bones, (it is inserted into the same two bonea an the libiaJif 
tmlieag); the ptronfJU brevis also Ilea in the groove on the 
back of the lower end of the filinla, but passes along the tide 
of the OS calcia above the peroneal tubercle, and ia inserted 
into the prouiineut tip oE the fifth metatarsal bone. It is 
rarely neceaaary to diviile these tandons ; it will generally be 
fonnd sufficient to forcibly draw the fuoC inwards au ae to 
overcome the tenaion of the peronei, and then fixing the foot 
by a properly couBtnicted apliut. If, however, It be fonnd 
nooesaary to divide them, the tendons of the peroneua longna 
md brevia may be divided as they lie one above the other in 
the groo\'e ontlie back of the fibula— i.e., behind the extemal 
malleolua; the tendon of the tartiua may be divided near H» 
imertion on the outer side of the dorsum of the foot by ren- 
dering it tenee, and icserting a tenotomy Icuife between it sad 
the akin, and dividing it in the usual manner. 

(4.) Talipes CalcaneUB.— In thia form the toes are raised 
by the exteDBora. and the patient walks upon Ma heel. It is 
Tery rare to find thia form oongooital — (Spbnce) — nlthongh 
ionie London Snrgeona aay that it ia naually congenital, and 
Tery frequently aaaociatHd with npina bifida, Cavms — (a) 
Contraction of cicatrices, following bums on the anterior aspect 
of the leg ; {b) Contraction of the flexor tendons uf the inkle 
joint and the extensors of the toes (indirect flexors of the 
mnkle joint) ; (e) Faralysie or crippling of the musclet of the 
ealf. TTfalmfnt — Division (if other means foil) of the tendens 
ttiat pass through the anterior annular ligament — the tibialia 
anticns on the inner side of the foot, the peroneua tertins on 
tte outsr aide {theae two are Jireci flexors of the ankle joint), 
the extensor longna digitorum and the extensor proprini 
hallacia (these two are indirect flexors of the ankle ioiut), 
They ore divided as they pass over the dorsum o( the foot, 
and their position may be readily ascertained by rendering 
them teuBO. Care maat be taken not to wound the doraal 
»ttery of the toot, which will be !uund.^e\.'««AD.Uio tendon of 
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the extensor proprius hallacis on the tibial side, and the inner- 
most tendon of the extensor longus digitorum on its fibular 
side ; neither of these, however, lie close to the vessel. The 
anterior tibial nerve lies to the outer side of the artery. 

Deep Fascia of the Thigh.— The deep fascia of the thigh, 
from its great extent, is known as the fascia lata. It is 
attached above to the body of the pubis and pubic arch, 
Poupart's ligament, crest of the ilium, and margin of the 
sacrum and coccyx; it passes downwards, forming a complete 
aheath for the whole of the thigh, which varies in thickness 
at different parts, and is firmly attached below to all the 
prominent points around the knee joint, such as the condyles 
of the femur, tuberosities of the tibia, and head of fibula. 
After this, it forms the deep fascia of the leg, but there is no 
direct communication between the sheath of the muscles of 
the thigh and those of the leg ; and, on account of this firm 
connection of the fascia to the bony prominences around the 
knee joint, fluid matter, such as pus, gathering about the 
joint will necessarily tend to pass upwards. At the outer 
side of the limb there is a specially strong band known as the 
iliO'tibial band which stretches from the ilium above to the 
head of the tibia below, and into which is inserted the greater 
part of the gluteus maximus, and the whole of the tensor 
fascijB femoris, and through it these two muscles act indirectly 
on the knee joint, and are believed to be specially brought 
into use in maintaining the erect posture. From the deep 
surface of the fascia, ensheathing processes are given off to 
every muscle, blood vessel and nerve in the limb ; two of the 
processes given off are specially strong, and are known as the 
inter-muscular septa. The external septum is the strongest, 
and extends from the insertion of the gluteus maximus along 
tha outer side of linea aspera to the outer condyle of the 
femur, along the outer edge of the popliteal surface of that 
bone. It separates the vastus externus in front from the 
biceps behind. The mtemal septum is thinner, and extends 
from the lesser trochanter, along the inner side of the 
linea aspera and popliteal surface of the femur, to the inner 
condyle ; it separates the vastus intemus from the adductor 
moacks, and is ineomplete at one ]^\ii\> \«> 82i^<c)Ni \^<^ ^^^bSRAs^ 



100 SURGICAL ANATOMY. 

of the femoral veuels into the popliteal space, where they he- 
come the popliteal vessels. It is possihle, therefore, that 
matter collecting around, or in the joint, and escaping 
on account of destruction of its ligaments, and collecting 
in the upper part of the popliteal space behind and between 
those layers, and beneath the general sheath of the limb, 
would find its way up the limb towards the trochanters. 
But there is another way in which pus may pass from the 
knee joint up to the trochanter minor. There is a considerable 
portion of the inner surface of the shaft of the femur, extend- 
ing from the small trochanter above, to the condyles below, 
and from half an inch to three-fourths of an inch in breadth, 
from which no muscular fibres arise. This interval lies be- 
tween the origins of the crurens and the vastus intemus, and 
is bridged over by the conjoined fibres of those muscles. In 
suppuration, therefore, within the joint, where the suppura- 
tive action destroys or perforates the ligaments, or the large 
synovial membrane of the articulation which extends upwards 
beneath the extensor muscles of the thigh, the escaped pus 
easily finds its way up the thigh in the direction named. 

The Great Sciatic Nerve. — This nerve leaves the pelvis 
by the great sacro-sciatic foramen, below the pyriformis muscle, 
and a little external to the sciatic artery. The nerve will, 
therefore, be found beneath a point a little external to the 
point that indicates the situation of the sciatic artery on the 
surface of the body (see p. 77). Its course is indicated by a 
line drawn from the point where it emerges from the pelvis to 
the middle of the upper part of the popliteal space. The 
nerve, however, is not straight, but is curved with the con- 
vexity outwards, and at its upper part is found almost midway 
between the great trochanter and the tuber ischii, but a little 
nearer the ischium. The nerve is covered by the gluteus 
maximus and the long head of the biceps, and slightly by the 
pyriformis, and it lies upon all the muscles found beneath the 
gluteus maximus below the pyriformis, viz. — tendon of the 
obturator intemus and the two gemelli, obturator extemus, 
quadratus femoris, and adductor magnus. It is important to 
remember its course in connection with the operation of acih 
jmncture for sciatica ; further, it ia Voi^Ttasit to bear in mind. 
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in the operation of stretching this nerve, that it can be exposed 
without cutting through any muscular structure, at the lower 
lx>rder of the gluteus maximus, (indicated by the fold of the 
nates) in the ihterval between that muscle and the long head 
of the biceps. Cut through the superficial structures and 
deep fascia in the line of the nerve at this point, and, if it is 
not then seen, raise the lower border of the gluteus maximus, 
when it will now be brought into view. 

Superficial Glands of the Groin.— These glands are ar- 
ranged in two rows — one disposed irregularly along Poupart's 
ligament, the other disposed vertically along the inner side 
of the thigh, or grouped irregularly around the saphenous 
opening. The first of these receives the lymphatic vessels 
irom the genital organs, abdominal, perineal, and gluteal 
regions ; the other group receives the lymphatic vessels from 
the lower extremity. These glands frequently become en- 
larged in diseases implicating the parts from which their 
lymphatics spring (bubo). Thus, in malignant or syphilitic 
4iffections of the genital organs, abscess of the perinsBum, etc., 
the glands along Poupart's ligament will be implicated, while 
the vertical set will be enlarged in affections of the lower 
limb and foot. 

Hip Joint Disease. — It is a fact worthy of notice in con- 
nection with the conduction of nervous impulses in sensory 
nerves, that when a stimulus is applied to any part in the 
ooorse^of a sensory nerve — as to the nerve trunk, or to sensory 
filaments supplying parts nearer the central nervous system 
than the final distribution of the nerve — that the impulses 
■appear to be conveyed to, or to spring from, its terminal fila- 
ments (in fact the sensory nerve appears to be able to conduct 
Impulses both ways). Thus, if we compress the ulnar nerve 
«t the elbow joint (the "funny bone," probably so named by 
4M>me facetious anatomist, on account of its proximity to the 
humerus {humorovs]) we feel the painful impression conveyed 
to the terminal filaments of the nerve, supplying the little 
finger and the ulnar side of the fourth finger. We also find 
an example of the same phenomenon in. connection with hip 
joint disease in its earlier stages ; for at first the ^atiex^^ <i<:^«i^ 
not feel pain ia the hip itself, but on^tkiQ inxkst %\^<^ oit >^^>KSAfr 
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'^^^V that the obturator nerve anpplies aanBory filamentB to both 
^^^^ the hip aoil knee juints; anil alco bacauBS there is frequently 
found on the inner Hide of the lower third oi the thigh, a plexta 
a! nerves known as the "obturator plexus," which is formed 
bj filaments from the internal cutaneona, long uiphenoua, and 
obturator nerves. 

DiviBlon of Oontracted Tendons at the Knee Joint.— 
To remedy the deformity of contraction of the knee joint, divi- 
sion of the hamstring tendons is sometimea neceasary. The 
bleeps is inserted into the head oF the tibuJiL, the other two are 
towards the inner aide of the joint — the seuii-tendinoBUH being 
inaertod into the upper part of the inner surfikCH of the tibia, 
the semi -membrojiosaB into a groove in the back of the internal 
tuberosity of the tibia. It is the biceps tendon, however, 
that most frequently requires division ; and it is in the division. 
of this tendon that the greatest care is necessary. In division 
of the biceps tendon, the structures that must be avoided are 
— (1) The external popliteal or peroneal nerve; (2) The inferior 
external articular artery; in connection with the other two 
tendons we have merely to avoid the articnlsr arteries, which, 
however, are not in very close relation to the tendons in qoes- 
tion. The external pojiliteal nerve passes obliquely downwards 
and outwards, lying ctoae to the tendon qftlie bkepn, audpauea. 
between it and the outer head of the gastrocnemius to a poiut< 
below the head of the libulo, where it divides into its terminal 
branches. The articular arteries ore arranged as follows:- — 
(1) The superior internal passes round the femur, above th» 
inner condyle, under the tendons of the addactor magnvtr 
semi-membrauoBUB, and semi-tendinosus muscles ; (2) Tba 
superior eitomai passes round just above the outer oondylft 
beneath the tetidoa rif tlie Liceiis; (3) The inferior internal 
U posses down below the iutemal tuberosity of the tibia beneath, I 

j^^^B the lateral ligament and the tendons of the aartorius, semi- 
^^^^L ttndinosus, and the gracilis; (4) The in Feriur external paaaeft 
^^^^■lO&otie tliu head of llie fibula {and, therefore, higher up than tha 
^^^^Ptetemnl) beneath the external lateral ligaoient and tendon <tf 
the biceps. Tlie biceps tendou is divided near its inaertioa 
into the bead of the fibula ; the ot^BC t«n&<iii& «xe then pnb 
apoa the airetch and also divided near tturu: \iiwTt\Qiia. 
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SURGICAL ANiTOHY OF THE TRUNK. 

THE CHEST. 

Fractnre of the Ribs.~The two upper and the two lower 
ribs are rarely fractured —the upper two being protected by 
the davicle, while the mobility of the lower two renders their 
frmoture less likely. The ribs may be fractured (1) by direct 
yiolence; (2) By indirect violence, as from pressure in a crowd, 
eta In indirect violence they usually give way at the angle 
(» near it, or at their junction with the cartilages. The great 
danger in fracture of the ribs is injury to the pleura and lungs 
from sharp fragments projecting inwards, but this is far more 
likely to occur in fracture due to direct violence than in frac- 
ture due to indirect violence. In simple fracture there will 
be difficulty in respiration, and crepitus may be detected 
either by placing the hand over the fractured part and direct- 
ing the patient to take a deep breath, or by applying the 
stethoscope. If the lung tissue be much injured there will be 
expectoration of blood mixed with air, a constant hacking 
ocmgh from irritation of the pulmonary branches of the vagus 
nerve, as the most prominent symptoms. The chief complico' 
tiona likely to arise from wounds of the lung are — (1) Bleeding, 
especially internal, giving rise to haimothorax, and leading to 
compression of the lung and dyspnoea; (2) Emphysema, an 
infiltration of air into the cellular tissue, indicated by puffy 
swelling and crackling when pressed upon ; (3) Pneumothorax, 
an accumulation of air in the pleural cavity ; (4) Hydrothorax, 
an accumulation of serous fluid in the pleural cavity; (5) 
Suppuration and accumulation of pus in the pleural cavity 
(empyema) ; (6) There is always a risk of pleurisy and pneu- 
monia; (7) The intercostal artery is sometimes ruptured, so 
that there is haemorrhage into the cellular tissue. 

Paracentesis Thoracis. — This is an operation for the 
removal of serous or purulent fluid from the chest. It is 
best performed with an ordinary trochu: of moderate aizA\ 
and the point choaen for the miroducX\oti oil ^i^[L^ Nst^^i^&KL \ 
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either in the fifth or sixth intercostal spaces, at the line of 
the insertion of the serratus magnus — that is, about midway 
between the stemam and the angles of the ribs. The skin 
is first punctured with a scalpel, and then the trochar is 
pushed into the chest, close to the edge of the lower rib of 
the space in which it is performed, to avoid wounding the 
intercostal artery, which lies near the lower border of the 
upper rib. Thus, suppose the operation is performed in the fifth 
intercostal space, the trochar is pushed over the upper edge 
of the sixth rib. It is necessary to thrust in the trochar with 
considerable force, so as to make sure of its piercing the pleura, 
which is usually thickened ; otherwise it might simply drive 
the thickened pleura before it. In hydrops pericardii the 
pericardium may be tapped in the fifth intercostal space, 
in the cardiac region, in the same manner; the point of 
the greatest accumulation of fluid being determined by per- 
cussion. 

THE ABDOMEN AND PERINiEUM. 

Ligature op Arteries. 

The Abdominal Aorta. — This vessel has been tied several 
times immediately above its point of bifurcation, or between 
that point and the origin of the inferior mesenteric artery, bnt 
without success ; all the patients having died within periods 
varying from a few hours to ten days, the greater number hav- 
ing died within twenty-four hours. It is usually tied behind 
the peritoneum, although Sir Astley Cooper, who was the first 
to tie the vessel, made his incision through the peritoneum. 
Origin. — It is the direct continuation of the descending tho- 
racic aorta. Extent. — From the front of the body of the 
last dorsal vertebra to the left side of the body of the fourth 
lumbar vertebra, where it bifurcates into the common iliacs, 
a little to the left of the mesial line. Its point of bifurcation 
correnponds very nearly to the highest part of the crest of 
the ilium, or a little below and to the left of the umbilicus. 
Course. — From the middle line, at its origin, to a point a little 
to the left of the same line at its bifurcation ; or, from the apex 
of the arch formed by the tenth rib on. the left side to a point 
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slightly internal to the anterior superior iliac spine. Bela- 
tions. — In. front: (1) Transverse part of the duodenum; (2) 
Peritoneum ; (3) Aortic plexus of nerves. On its left side — 
The left gangliated cord of sympathetic. On its right side 
— (1) The inferior vena cava; (2) Vena azygos major; (3) 
Beceptaculum chyli and thoracic duct. Behind it there ia 
— (1) The left lumbar veins ; (2) The vertebral column. 
Incision. — A semi -lunar incision six inches long on the left 
side of the abdomen, commencing two inches below the 
anterior superior iliac spine, and an inch above Poupart's 
ligament, and carried at first upwards and outwards, and 
then curving slightly forwards towards the umbilicus, and 
ending a little below the tenth rib. The structures divided 
and the method of operating, are similar to those described 
nnder ligature of the common iliac arteries (quod vide). 

Collateral Circulation.— (l) The deep epigastric branch 
of the external iliac anastomosing with the terminal branches 
of the internal mammary branch of the first part of the sub- 
clavian and the aortic intercostals ; (2) The circumflex iliac 
branch of the external iliac and ilio-lumbar of the internal 
iliac anastomosing with the lower intercostals and lumbar 
arteries of the aorta ; (.3) The superior hsemorrhoidal termina- 
tion of the inferior mesenteric anastomosing with the lateral 
sacral and middle hsemorrhoidal branches of the internal iliac 
and middle sacral of the aorta; (4) The extra-peritoneal plexus 
of Turner, which is described by that distinguished anatomist 
as " a wide-meshed plexus of small arteries " lying in the fat 
outside the peritoneum. Above, it communicates with the 
perforating branches of the renal arteries, small twigs of the 
capsular, spermatic, colic, and pancreatic arteries, and below 
with the lower lumbar arteries, and with the ilio-lumbar, cir- 
cumflex iliac, and epigastric branches of the iliac arteries. 

Common Iliacs. — Origin.— From the bifurcation of the 
abdominal aorta at the left side of the body of the fourth 
lumbar vertebra. Extent. — From its point of origin to the 
sacro-iliac synchondrosis, where it divides into internal and 
external iliac arteries. Each common iliac is from two to 
two and a-halt inches in length ; the right is necessarilY •» 
little longer than the left, becaxkae ^^^ -^ydXi q^. ^^ixSskss^ 
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of the abdomiiml aorta ia slightly to tlie left of the metliui 
OoilTHe. — Its course correBpomla to the upper third of 
klioe drawo frum a point tbree-foiirtha of an iniih below and 
slittle to tlieleft of tha umbilicua, to a point midway between 
the HymphyslB pubia mid the ooterior superior iliac Bptae. 
BelatiOUB.^I'lie reliitiooa differ somewhat on the two sides. 
Si-jht CoiitmoH Jliac.—Thh vesael rw(* on itn own vein at the 
lower part, and at the upper part croaeei the vein of the 
opposite side. In /roiit there are — {1) The small iuteatinee 
(end of the ileum, and cscutn) ; (2) Peritoneum; (3) Sympa- 
thetic ncrvea ; (4) Crossed by ureter near its termination. 
On its outer side are— (I ) The right common iliac vein ; (2) The 
commencement of the vena cava inferior. Ita iiili^iial relations 
are nnimpoi-tant. Le/t Commun Iliac— The left common iliae 
rata on the psoas magnus. In /roni are — (1) The rectum and 
■nldgmoid fiexure; (S) Peritoneum; (3) Sympathetic nerreg; (4) 
vdriMBed by the ureter near its terminatioo, and the inferior 
mesenteric Tesaels. On its outer aide is the psoas magnna. 
On its inner side, the left common iliac vein. The relation of 
the common iliac veins to their coTrespoDiiing arteries should 
be noted. Tlie inferior vena cava ia formed by the union of 
the two common iliac veins on the riglil side of the vertebral 
column, and both the veins lie on the right side of, and on a 
plane posterior to, their corresponding arteries. On the rigftt 
side the vein Is at tirst beneath and then to the outer side of 
the artery. The 1^1 vein lies entirely to the inner side of th» 
Isft artery, and then paaaea beneath the right common iliao- 
■ 'Vain to unite with that vein in the formation of the inferior 
I iiaoa cava at the right side of the lifth lumbar vertebra. 

In ligature of the common iliac, the patient should he lud' 
on his back, and the pelvis of the side to be operated npon 
raised a little. lucialon. — Make a Bemi-lnnar incieion about 
five inches in length, and so placed that its centre will be 
opposite to the anterior superior iliac spine. Enter the knife 
two and a-half inches below the anterior superior iliao spine, 
and an inch above Poupart's ligament, and carry it at flnib 
upwards anil outwards parallel to the ligament, and then 
^wards and slightly inwards towards the umbilicus. Parts 
mdit TAroagA.—ili The skin; ^21 SuvetficmV foacia ; (3) Th« 
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aponeUTOBis of the external oblique miiEctB: (4) latemal oblique;. 
(5) TraiiBVersiiUsmuaole-, (6) TronsveraaliB fiiacia— in qliyiding 
this fascia, laiae a amoU part with. tliH furcepa, aod cut ouC & 
little piece with the edge of the knife held bDiixoiitaU;, uid 
afterwnrdB enlarge this opemng with a probe-pointed biaCaury, 
a finger being introduced and the peritoneum detached; the. 
opening enlarged to the required extent by the biatourj. 
This care is ueceaaary in npening the tranaverealiB (oscia lest 
theperit<ineutn be wounded. The peritoneum is then separated 
oarefully from the iliac fossa until the brim of the true pelvis ia. 
reached and tlie extemal iliac found, which will guide to the 
parent trunk. The position of the Bperniatic vessels, as they 
cross the external iliac, must be kept in mind, and also the 
nreter which crossea the end of the common or the beginning 
of the external iliac; but this duct is usually more or leas 
adherent to and follows the peritoneum. The needle ahould. 
be paased from, the vein— that is, in Ugature of both vessela, 
from right to left. The incision must not be carried too low 
down, or too far forward, lest tha drcnmliex iliac or the deep 
epigastric arteries be wounded, or even the structures passing 
through the internal abdominal ring. A branch of the cir- 
ciunflex iliac [or the artery itself) will be found between the 
tranHversalis and the internal oblique muscles. 
I Collateral Girculation. — (1| The deep epigastric branch 
of the extcrual iliac anaatomoaiag with the internal mammary 
branch of the subclavian and the aortic intercostals ; (2] The 
eircnmllex iliac branch of the external Iliac and the iliolumbar- 
of the internal iliao anastomosing with the lower intercostals 
■md lumbar branches of the aorta ; (3) The lateral aacnU from, 
the internal iliac anastomosing with the middle sacral of aorta. 
uid the superior hemorrhoidal of the inferior mesenteric ; (4). 
The pubic branch of the deep epigastric with the pubic branch 
of the obturator; (6) Visceral branchea of the internal iliao of 
the aide tied anaHtomoaing with the corresponding branches of 
the opposite aide. 

The Internal Hiao. — Origin.— From the bifurcation oE 
the common iliaa at the saero-iliac sync bond roaia. Extent- 
uid OouiBe.^From ita point of origin it passes down almost 
immediately into the pelvis, aoA a*, ^.\le. \BNe\ tA "isia sj^*- 
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sacro-sciatic notch it divides into anterior and posterior trunks, 
which supply the pelvic walls and viscera. Relations. — In 
Jronb are — (1) The peritoneum ; (2) It is crossed by the ureter. 
Behind are — (1) The internal iliac vein; (2) The lumbo-sacral 
cord ; (3) Part of pyriformis. On the outer side it rests 
4igainst the psoas magnus. To its inner side, at the upper 
part, is the internal iliac vein (the internal iliac veins both 
lie internal to their corresponding arteries). The steps in the 
•operation for the ligature of this vessel are precisely similar 
to those for the ligature of the common iliac (quod vide), and 
the bifurcation of the common iliac being found, the internal 
iliac is traced from it down into the pelvis. Great care is 
necessary, when the artery is exposed, in passing the ligature, 
■on account of the close relation of — (1) The ureter (which 
<!ro8ses it, but is usually turned aside with the peritoneum) ; 
<2) The external iliac vein, on its outer side; and (3) The 
internal iliac vein, on its inner side. 

Branches. — {A) From the anterior division — (1) Visceral, 
to pelvic viscera — (a) Superior vesical, (6) Inferior vesical, (c) 
Middle hsemorrhoidal ; and in the female there are two addi- 
tional arteries — uterine and vaginal ; (2) Parietal, to walls of 
pelvis — (a) Obturator, (6) Pudic, (c) Sciatic. {B) From pos- 
terior division they are all parietal — (a) Gluteal, (h) Ilio- 
lumbar, (c) Lateral sacral. The most important branches, in 
regard to aneurism, are the gluteal, sciatic and pudic, and 
these we have already seen in the gluteal region, and also 
their situation as regards the surface of the body (see p. 77). 
The branches of the pudic may be enumerated here — (1) 
■Inferior ha^morrhoidal ; (2) Superficial perinseal ; (3) Transverse 
perinseal ; (4) Artery to the bulb ; (5) Artery to the corpus 
<cavemosum ; (6) Dorsal artery to the penis. The three arteries 
<(gluteal, sciatic, and pudic) are simply covered by the integu- 
mentary structures and the gluteus maximus, and may be 
reached by incisions three inches long, in the direction of the 
£bres of the gluteus maximus, over the points indicating their 
position ; but in the greater number of cases the guide to the 
eateries will be the pulsating aneurismal tumour. When they 
•are tied, the collateral circulation is carried on by anastomoses 
ifetweea the gluteal and sciatic axteriea m^ib. \2[i& external and 
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internal circumflex branches of the profunda femoris ; and in. 
the case of the pudic by the anastomoses of its branches with 
the corresponding branches across the middle line. In liga- 
ture of the internal Uiac, the collateral circulation is the same 
as in ligature of the common iliac. 

The External Iliac. — Origin. — From the bifurcation of 

the common iliac at the sacro-iliac synchondrosis. Extent* 
— From its point of origin to Poupart's ligament. Oourse. — 
It runs along the brim of the true pelvis, and its course is: 
indicated by the lower two-thirds of a line drawn from a point 
three-fourths of an inch below, and a little to the left of the 
umbilicus, to a point midway between the anterior superior 
iliac spine and the symphysis pubis. The artery, with ita 
accompanying vein, are bound down to the psoas muscle in a 
common sheath of fascia. Relations. — In front — (1) The 
intestines; (2) Peritoneum; (3) A process of iliac fascia; (4)' 
Spermatic vessels ; (5) Vas deferens (4 and 5 are more especi- 
ally at its lower part) ; (6) Genital branch of the genito-crural 
nerve; (7) Circumflex iliac vein. To its inner side — (1) The^ 
external iliac vein ; (2) The vas deferens. To its outer side, 
the psoas magnus. Behind it — (1) The external iliac vein (on 
the right side) ; (2) The psoas magnus. On the left side the 
vein is to the inner side of the artery in the whole of its- 
course> but is beneath its upper part on the right side.. 
Incision. — A lunated incision three or four inches long,, 
about one inch above, and parallel to Poupart's ligament, 
commencing about two inches external to the spine of th& 
pubis. The structures divided and the steps of the operation 
are the same as in ligature of the common iliac (quod vide). 
The aneurism needle must be passed from within outwards- 
to avoid injury to the vein. The incision must not be carried 
too far forwards lest the epigastric vessels, or the internal 
abdominal ring, and the structures passing through it, be im* 
plicated. Special care must be taken not to include the^ 
genital branch of the genito-crural nerve in the ligature, or 
wound the peritoneum. In four cases of ligature of thi» 
artery, the patients died £rom tetanus, probably from implica- 
tion of the nerve in question. 
"Brsaiches. — Two braachiea «re ^^esu ^sS. Vtoxa. "OKssi ■Mi^Krj 
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jurt above Pnnpart'a ligaajent — (1) The deep epigagtric; (2) 
The deep ciruumllex iliuc. 

Collateral Circulation.— (1| The deep epigastrio branch 
•uaatomoaiDg with tbe terminal branches of the tntenuil 
naminajy and aortic intercoatails ; (2) The eircaiojlex iliau 
branch, and the Uio-lumbar branch from the internal iliac, 
«naatainoBing with thu lower intercoBtuls and lumbar bnmchea 
«f the aorta ; (3j The gluteal artery from internal iliac Koaa- 
totnoaing with tbo external circumflex branch of the profunda 
femoria; (4) The aciatic artery from internal iliac anastomos- 
ing with tbe internal circumtles branch of the profunda; (S) 
The obturator artery from internal iliau anastomosing wHh 
the internal circumflex branch of the profunda. 

Oastrotomy. — Thia operation may be rendered neoeosatf 
in conaeqnenoe of impermeBble stricture of the ceaophagus, to 
prevent the patient dying of starvation. There are three 
Tarietiea of stricture — (l| The nervous or apssmodio — thil 
lona is nanally intermittent, and if the patient can be induced 
to foi^et about it for the time being, the food poesea quite 
ttaily ; (2) Fibrous stricture, the result of swallowing coiro- 
<nva fluids — this form may be dilated by paaeing boagiea; (3) 
Oancerons — this ia tha moat common form. The bougie 
fleema to paaa over a roughened aurface, and its introduction 
is followed by the conghing np of blood, or blood anit pus ; the 
cervical glands will also probably be enlarged, and other signs 
of the "cancerous cachexia present," By theae means it 
may be diagnosed from jlbrous atricture, and this will also be 
assistsd by the history of the case. As long as poadble the 
patient may be fed with slops, or through a catheter, or by the 
use of artificially digested fooda per rectum, and if theae are 
not suiBctent, the stomach may be opened. 

The patient ia laid on his back, and, according to SSdillot, 
a crucial inciaioa — each limb of which is about one inch and 
«-hatf In length — should be made on the left eide, two fingera' 
breadth to the tuner aide of the costal cartilages, and one tliird i 
nearer the ensiform cartilage than the umbilicus. A simpler 1 
form of incision is. to make a single longitudinal inciaion ' 
■long the outer border of the left reoCua over the stomach, its 
fceiog' readily aicert^Bii^jj -pmcuaaion. Cki^ Strat-- 
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iurea Gut Through. — (1) Skin and fascia; (2) The external 
oblique ; (3) The internal oblique, and (4) Transversalis mus- 
cles; (5) Transversalis fascia; (6) Extra-peritoneal fat; (7) 
The peritoneum ; (8) The stomach wall itself. The stomach 
is fixed to the edges of the wound, and an opening made 
through its walls, but no nutritive iujections are to be made 
into it for a few days until the parts have become consolidated, 
and a true fistulous opening formed, which is afterwards to be 
kept open by a silver tube. . 

Difficulty in swallowing {dysphagia) may arise from other 
causes than stricture, such as — (1) Tumours in the pharynx, 
such as polypi or abscess ; (2) (Edema about the back of the 
epiglottis; (3) Tumours in the neck outside the oesophagus; 
(4) Aneurism of the innominate artery ; (5) Aneurism of the 
aorta ; (6) Dislocation of the sternal end of the clavicle back- 
wards ; (7) Impaction of a foreign body in the gullet ; (8) 
Inter-thoracic tumours, such as enlarged bronchial glands, 
cancerous masses, etc. These tumours must be carefully dis- 
tinguished from aneurisms. In aneurism there is dullness on 
percussion, dyspnoea, dysphagia, a fixed gnawing pain between 
the shoulders, shooting pains down the arms or side of head, 
and distension of the superficial veins of the chest. 

Posterior Abdominal Wall and Oolotomy.— The pos- 
terior abdominal wall (between the last rib and the iliac crest) 
is formed by two large muscles and the fascia lumborum or 
the posterior abdominal aponeurosis. The fascia lumborum 
is formed thus : The aponeurosis of the transversalis muscle 
splits into three layers, one is attached to the roots of the 
transverse, processes of the lumbar vertebrae, a second is 
attached to the tips of the transverse processes, (between 
these two layers the quadratus lumborum is situated), a 
third passes to the tips of the spinous processes of the vert- 
ebrae, and between this and the second layer, the erector 
gpinse is placed. These three layers are also known as the 
anterior, middle, and posterior layers of the lumbar aponeu- 
rosis ; but, in addition, however, to ^hese structures, there is 
attached to the posterior layer of this aponeurosis the tendons 
of origin of other three muscles, and through it these musdee. 
may be said to arise from the t\p& oi\i\i<^\x«a^^^\&^^^^^^sR^^^ 
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The muscles are — (1) The httissimus dorsi; (2) The serratos 
posticus inferior ; and, (3) The internal oblique. By this 
means the strong fascia lumborum is formed, which protects 
the part below the ribs, a part which, in the skeleton, seems 
very weak. In this region we find the " triangle of Petit." 
It is bounded in frcml by the posterior edge of the external 
oblique : behind, by the anterior edge of the latissimus dorsi. 
The base is formed by the crest of the ilium (about its middle 
third), while the apex is formed by the crossing of the above 
two muscles. In connection with the subject of colotomy, it 
will be well to say a few words about the relations of the 
descending colon, kidney, and ureter. The descending colon 
lies in the left lumbar region, and is attached by loose areolar 
tissue to the outer border of the left kidney, and then to the 
fascia covering the quadratus lumborum — at first lying to the 
outer edge of that muscle ; but as it passes downwards it in- 
clines inwards, and lies more to the front of the muscle. It 
is only covered at the front and at the sides by peritoneum. 
The kidneys are situated in the right and left lumbar regions, 
opposite three and a-half vertebrae — from the last dorsal ver- 
tebra to the middle of the third lumbar vertebra; the hUus of 
the kidney is opposite the first lumbar vertebra. They lie 
entirely behind the peritoneum, embedded in loose areolar 
tissue, and are placed somewhat obliquely, the upper ends of 
the kidneys inclining towards the vertebrae. Each kidney 
rests on the corresponding cms of the diaphragm, quadratus 
lumborum, and psoas — or, rather, on the fascia covering these 
muscles. In/ront is the colon ; at the upper end is the supra- 
renal capsule ; the lower end is a little above the crest of the 
ilium. The above relations are common to the two kidneys ; 
but there are certain special relations : In front of the right 
kidney is the second part of the duodenum ; in front of the 
left, the pancreas ; at the upper end of the right kidney is the 
right lobe of the liver ; at the upper end of the left, the 
spleen. The right kidney is a little lower than the left, 
probably because the liver presses it down somewhat. The 
ureters arise at the hilus of the kidney, from the dilated 
pelvis, and also pass down behind the peritoneum, and at 
the upper part of their course rest on \i\iQ ^^o^ -uixiAc^U. In 
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colotomy, or Amussat's operatidn, the descending colon is 
opened in the left lumbar region. The colon lies, according 
to Allingham, half an inch behind a point midway between, 
the anterior and the posterior superior iliac spines : to reach 
it, three forms of incision have been used — the transverse, the 
oblique, and the vertical. In the transverse form the incision 
is made two finger-breadths above and parallel to the middle 
third of the crest of the left ilium, making the middle of the 
incision as nearly as possible over the colon. By this incision 
the structures divided are — (1) The integumentary coverings; 

(2) The edge of the latissimus dorsi ; (3) The external oblique ; 
(4) The internal oblique ; (5) The transversalis muscle ; (6) The 
transversalis fascia; (7) Loose areolar tissue and extra-peri- 
toneal fat, in which the gut is embedded. It may also be 
necessary to cut across the outer border of the quadratus 
lumborum. 

The vertical incision is made along the outer edge of the 
erector spinse, between the last rib and the iliac crest, and in 
this case the structures divided are — (1) The integumentary 
coverings; (2) The posterior layer of the fascia lumborum — 
and in doing so the compartment containing the erector spinse 
is opened into, and this muscle is then drawn inwards ; and 

(3) The middle layer is next divided, and with its division the 
compartment containing the quadratus lumborum is opened* 
and this muscle in turn is drawn well inwards; (4) The 
anterior layer of the fascia lumborum; (5) The fascia trans- 
versalis ; (6) The loose areolar tissue and fat in which the gut 
is embedded. The gut may be recognised at the bottom of the 
wound by its greenish and distended appearance. In perform- 
ing this operation it is necessary to avoid — (1) Wounding the 
peritoneum ; (2) Allowing the contents of the gut being efifused 
into the areolar tissue of the wound — and for this purpose, on 
opening the gut, a wide india-rubber tube should be intro- 
duced into the opening, to allow the contents to escape 
gradually through it. After this, the sides of the opening 
in the gut are stitched to the sides of the incision. This 
operation may be rendered necessary on account of — (1) 
Malignant stricture of the rectum, «vxq\i «a ix^xi^ vi.'dSiL^^xs v^ 
Other atricturea, such as irom. pxoawai^ oi ^ \joHia\»N ^^ 

I 
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ImpeFforate annB. By perfonning this operation in the auna 
Vaf on the oppoeite side the caput cik^um mLiy l>e reaohed. 
The obli(lue iDcision is a midille path between the traua- 
irse and tha vertical, and the atnictures divided are prac- 
tically the aaiue as those uat in the transvtirBe form. From 
tha relations already pointed out, one will see that, by the 
vertical inciaion, it would ba comparatively an oaay matter 
(anatomically) to expose the lower end of the kidney. The 
colon, as we have Batd, descends in front of that viscns, and 
by paaeing a little further up than is necessary for colotomy, 
we may expose the kidney ; and, having got it, by working 
carefully inwards and upwards, to reach its hilos (opposite the 
first lumbar vertebra) and expose the ureter. 

By thia tenn is meant a protnision of a part of tha viscera 
through some point of the abduminaJ wall. A hernia consists 
of a toe (that is the prolongation of the peritoneam which ovar- 
Um the heiTiifi) and conitnU. Hernia is eaid to be inguinal when 
it comes through the opening or canal situated in the inguinal 
region of tha groin ; and femoral when it comes through the 
opemng or canal situated in the femoral region of the groin. 

Inguinal Hernia,— This form is much more common in 
moles, because in them the inguinal canal iit larger, while tha 
crural ring is smaller, than in femalaa, on account of the less 
expanded iliao crests. The space concerned in inguinal hernia 
is triangular, aorresponding to the inguinal region of the groin, 
and has the following haundarias : — Below, by Poupart's liga- 
ment ; iniemalti/, by the linea alba ; and above, by a, line drawn 
from the anterior superior iliac apine to the linea alba. In 
connection with the subject of hernia, it will be well to con- 
sider the structure of the abdominal wall at this point ; the 
two longitudinal muscles (the rectus and pyramidalia) may be 
left out of account for the time being. If wa were to examine 
the triangular space, mentioned above, from the inside of the 
abdomen, we wonld find that it ia subdivided into two trian- 
gular parts by the deep epigaatrie artery — the artery, iu fact, 
almost biaecUag the triangle in question^an outer triangular 
p^J'C, aad an inner triangular part ^iicrai^ sa ^e^elbej^h's 
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triangle. In dissecting the abdominal wall in the region of 
the outer triangular part, we find — (1) Skin; (2) Superficial 
fascia ; (3) Tendon of the external oblique ; (4) The internal 
oblique ; (5) The trausversalis muscle ; (6) Fascia transver- 
salis ; (7) Sub-peritoneal fat ; (8) Peritoneum. In the inner 
triangular space (that is, Hesselbach's triangle) the structures 
met with are similar, except that the tendons of the internal 
oblique and transversalis muscles are inseparably united, 
forming the ** conjoined tendon," which is attached to the 
crest of the pubis and the pectineal line, and which, therefore, 
takes the place of the above muscles in this space. 

The TTigiiiTia.1 CanaL— This is an obhque opening through 
the anterior abdominal wall, and is directed downwards and 
inwards, lying parallel with and a little above the inner half 
of Poupart's ligament. It commences at the internal abdom> 
inal ring, and ends at the external ring, and is about an inch 
and a-half to two inches in length. The external abdominal 
ring is oval or triangular in shape, directed upwards and 
outwards ; the base is formed by the crest of the pubis, and 
the lateral boundaries are known as the pillars of the ring. 
The upper or internal pillar or column consists of a flattened 
part of the tendon of the external oblique, passing downwards 
to be fixed to the front of the symphysis pubis ; the lower or 
external pillar is chiefly formed by the inner end of Poupart's 
ligament, and is thicker and more rounded than the other 
pillar, and is attached to the spine of the pubis. At the 
upper part of the ring there are some fibres seen passing in 
a transverse direction, and these are called the intercolumnar 
fibres, Poupart's ligament is attached internally to the spine 
of the pubis, and also into the peptineal line forming Gimber- 
nat's ligament, and is regarded as part of the insertion of the 
external oblique ; a part, however, of its tendon of insertion, 
springing from the pectineal line and pubic crest, passes 
behind the internal pillar of the ring, and decussates in the 
linea alba with the tendon of the opposite side, forming the 
"triangular fascia.'' The ring transmits the spermatic cord 
in the male and the round ligament in the female. The 
internal ring is an opening in the fascia transversalis, and ia 
situated about half an inch a\>o^Q ^^<& m\ddi\A q^. ^css^?^»sevl'^ 
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ligament. Bouadarift of Ike Canal, — In /roni — (1) The ex- 
ternsl nbliijue (throughout its whole length); (2) The 
tDternal obliigue (far iti outer third); (3) Ths cremaater 
muBcle. B'klitd — (1) Fascia tranaveraaltfl (throughout its 
whole length): (2) The conjoined tendon (tor its inner third); 
(3) The triangular fascia ; (4) The deep epigastric artery. 
The Jloor ie formed by Poopart's ligament, and the roqf by 
the fme arched lower border of the tranaversBlia muscle. 

The Descent of the Testicles.— The testidea are ori- 
giuatly eituated in the nbituminal cavity, below the kidneys 
and behind the peritoneum ; but before birth they paaa down 
into the scrotnm. Up to about the end of the sixth month of 
fmtal life they are found below the kidney, at the posterior 
part of the abdominal wall ; but aa the process of development 
becomes more and more complete, they gradually descend, ao 
that, by the seventh month, the; are situated behind the 
internal Bbdominal ring. During the eighth mouth they paaa 
through the canal, and by the fnd of the ninth month they 
have reaobed the bottom of the scrotum. The tneans 1^ 
which this descent ia elfected is rather obscure, and waa form- 
erly believed to be due to the contraction of certain ranscular 
bandfl — the "gubemaculum testis" — which piloted the testiclos 
into their proper haven, bat is now commonly believed to be 
the result of a general process of development. A process of 
peritoneum — the processat vai/iaalia — passes down into the 
scrotum, and precedes the testicle by some time in its descent; 
and as the testicle origfoall}' lies behind the peritoneum, and 
still retains this position in its descent, both layera of this 
pouch cf peritoneum necessarily lie in front of the testicle. 
But, as the testicle pasaes down it receives certain coverings 
from the layers of muscle and fascia forming the anterior 
abdominal wall : thus it receives— (1) The intercolumtmr or 
external tperviatic/aiifia from the external oblique, asitpaasea 
between the pillars of the ring; (2) The cremaglerie muaele or 
foxcia continuons with the internal oblique; (3) The iii/undi- 
hal^orm or funnel-shaped fascia from the fascia transversalis 
(also called the internal spermatic fascia). The transversalis 
maade givea no covering to it, as the free arched border of 
tbo lauBato ia too high, the testicle pasauig ftitou^lielQw it, 
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All these coverings are contmued over the testicle as it lies in 
the scrotum. The pouch of peritoneum preceding the testicle 
at first communicates with the peritoneal cavity ; but a little 
time before birth its narrow neck becomes closed, while the 
unobliterated lower end forms the tunica vaginalis, which is 
in this way entirely shut off from the abdominal cavity. We 
have described the descent of the testicle at this point because 
one form of inguinal hernia takes exactly the same course, and 
receives similar coverings. 

The Direct and Obliqtie varieties qf Inguinal Hernia, — The 
Oblique. — This form is named oblique from the direction it 
takes — passing through the oblique inguinal canal ; it is also 
called external from its relation to the deep epigastric artery, 
which lies to its inner side. It takes the same course as the 
testicle did — that is, it enters at the internal abdominal ring, 
passes through the whole length of the canal, and escapes by 
the external ring into the scrotum ; it passes through that 
part of the triangular space concerned in inguinal hernia that 
lies to the outer side of the epigastric artery, and whose 
structure has already been described. The hernia usually 
passes down in front of the cord, between the cord and its 
coverings. The coverings of this form of hernia are— (1) Skin; 
(2) Superficial fascia ; (3) Intercolumnar fascia ; (4) Cremasteric 
fascia or muscle ; (5) The infundibuliform fascia ; (6) Subperi- 
toneal fat ; (7) The peritoneal sac. The sac, as here seen 
from the outside, may be recognised by its roiigh and bluish 
appearance. 

The Direct form.— It is called direct from the direction it 
takes ; it is also called internal, from its relation to the deep epi- 
gastric artery, which lies to its outer side. This form does not 
pass through the whole length of the inguinal canal, but escapes 
from the abdomen through that part of the triangular space 
concerned in inguinal hernia known as Hesselbach's triangle 
(the boundaries of which, and a description of the structures 
forming the abdominal wall at that point, have already been 
described), enters the inguinal canal, pushing the conjoined 
tendon before it (unless, as is sometimes the case, the conjoined 
tendon is small, and does not fill up all the trian^L^isLO^^^'s^^'vi^^ 
paaaea through the lower part oi t\ie <iMisi^^^jA^»s»j^g«^^'^*'^^ 



118 SURGICAL ANATOMY. 

external abdominal ring. The coverings in this form of hernia 
are almost the same as in the oblique form ; the only difference 
being that, instead of reading "cremasteric fascia or muscle," 
as in the oblique variety, read '* conjoined tendon." This 
tendon, as we have said, is the tendon of the conjoined internal 
oblique and the transversalis muscles ; but, as the transversalis 
gives no covering to any form of inguinal hernia, it may simply 
be read in place of the cremasteric muscle, which is continuous 
with the internal oblique : in other respects the coverings of 
the two forms are exactly the same. In practice, it is ex- 
tremely difficult, and often impossible, to distinguish between 
the oblique and the direct forms ; because in the oblique form 
the internal abdominal ring is apt to be drawn towards the 
middle line, more especially if the hernia be of long standing. 
The diagnosis would not be important were it not from the 
different relations of the two forms to the deep epigastric 
artery — the oblique being external and the direct internal to 
that vessel ; and this might have an influence in determining 
the direction of the incision in the operation for strangulated 
hernia, it being necessary to cut from the artery— or, at least, 
not to cut towards it. But, from the difficulty in diagnosis' 
above indicated, the best rule is, in every case, to cut upwards 
and slightly inwards parallel to the deep epigastric artery; 
and by this means the artery escapes injury. The vessel in 
the normal condition, as we have already stated, almost 
bisects the triangular space concerned in inguinal hernia — 
passing from near the middle of the base (Poupart's ligament) 
to its apex, which is formed by the meeting of the horizontal 
line with the linea alba (see p. 114). The seat of strangulation 
may either be — (1) In the neck of the sac becoming thickened 
and constricted by plastic deposit, and its subsequent organ- 
ization ; (2) By the intercolumnar fascia ; or (3) By the trans- 
versalis fascia ; and in the operation for its relief (when "taxis" 
fails to reduce the hernia) the surgeon dissects carefully through 
the various coverings of the hernia, and, when the sac is ex- 
posed, feels with his iinger for the stricture, and then passes 
the hernia knife along his finger (as director), and introduces it, 
Bat'Wise, beneath the stricture, and then cuts in the direction 
Above indicated. In old-standing caaea t\ie mx. Kk*^asi\sssxsa^ 
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is not reduced ; and in no case should the hernia be pushed 
into the abdomen en massey lest the constricting point should 
not be divided, and the gut returned to the abdomen, there- 
fore, still in a state of strangulation. If there be any doubt 
on this point it is better to open the sac and see; or, if reduced 
by the extra-peritoneal method, the sac should be emptied 
first, and each returned separately, so as to make sure that 
the constriction is relieved. In the operation of taxis (that 
is, reducing the hernia by manipulation), the parts should be 
relaxed as much as possible; and for this purpose the body 
should be bent forwards a little, and the lower limbs raised, 
and pressure made in the direction of the canal. In children, 
however, it is important to remember that the canal is not 
oblique. 

Radical Cure of Hernia.— The object of the various 

operations devised for the radical cure of hernia is to obliterate 
the inguinal canal. The principal operations are, (1) Wurtzer's 
and (2) Wood's. (1) Wurtzer*S. — This consists in the ag- 
glutination of the neck of the hernial sac by exciting inflam- 
mation in it, and closure of the canal by the invagination of 
the scrotum which is fastened into the inguinal canal by a 
plug of wood ; along the interior of the plug (which is hollow) 
a flexible steel gilt needle is pushed, and is made to traverse 
the invaginated scrotum, hernial sac, (the contents of the sac 
being previously reduced), and the anterior abdominal wall 
through which it protrudes. A concave wooden case is then 
passed over the projecting point of the needle, and screwed 
tight, so as to compress the enclosed tissues ; inflammation 
is thus excited, and the scrotal plug may remain in situ for 
a time. Objections, — (1) It is apt to set up dangerous peri- 
tonitis ; (2) Frequent failure in complete occlusion of the 
canal, the plug almost always descending after any exertion. 
For these reasons the operation is now generally abandoned. 
<2) Wood's operation consists in drawing together the 
tendinous structures forming the boundaries of the canal by 
subcutaneous wire suture, with or without the invagination 
of a piece of the scrotal fascia, detached subcutaneously 
from the skin, to protect the sac, and held there by the wire 
suture till adhesion ocoux&. TYl^ \<&^ Iqtn&si^j^ S& ^^sar^ 
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beneath the miirgin of the conjoiaed tendon and triangnliu- 
fucia (these two b«mg in the poHterior Wall of the cuial), and 
• needle is thrust through, armed witli a wire nature, and 
afterwarrls throngli two pointB of the anterior wall of the 
canal — the internal and external pillarB of the ring^ — and these 
four paiotH are then drawn together, tbua ocdnding the oanaL 

Other varieties of Ingniital Hernia.— (i) Congenital, 
or hernia in the sac of the tnnica vaginalu. The hernia in 
this cane lies inside the tunica vaginalis, and therefore in con- 
tact with the testicle ; it is always obliqae, and takes the 
same course as the testicle. The poasibilit; of its occurrence 
is due to the fact that the npper part of the process of peri- 
toneum (processus Tagioalis) which passes down before the 
testicle ioto the scrotum, has not become obliterated as in 
the normal condition, hut remains open, and thoa serves as a 
medium, of communication between the general cavity of the 
peritoneum and the tunica vaginalis through which the con- 
genital hernia descends. (2) Encj/sCed, or In/ajUile Hernia. — 
The hernia in this case paaaes down beliiad the tunica vagin- 
alis, and ia due to the fact that the upper part of the procaaut 
vagi7iali» ia not properly obliterated, or in such a way that a 
pouch ia left above, which is protruded down behind the 
tnnjca vaginalis. Shonld strangulation occur in this form, in 
the operation for its relief, the surgoim will have to pass 
through lioih fajien q/" Ihe tanka vaginalis before be reaches 
the neck of the sac. 

The rjintenU of the hernial sae vary. If it conaiat of the 
intestine alone, it is called an EnUrocfk. It is usually some 
part of the small intestine, most frequently the ilenm, some- 
times the caput oieoum of the large. Hernia of the omentum 
is called Epiplocdf. Hemia oF both intestine aud omentum 
together, IS called an EiUfro-fpiplocfte. 

Femoral Hernia. — It will be well at this point to say a 
word or two abont the anterior part of the fascia lata of the 
thigh and the saphenous opening. The fascia consists of (1) 
An iliac part lying Bxtomal to the saphenous opening; and, 
(3) A j/ttbic pari lying internal to the same opening. Tlie 
tiiac part ia attached to the crest of the ilium, anterior 
I apperioT spine, Poapart's ligament, and the pectineal line, 
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and becomes continuous below with the pubic part. From 
the pectineal line and spine of pubis it is reflected down» 
forming the superior comu and the falciform process of the 
saphenous opening. The pubic part is attached above to the 
pectineal line, internally to the margin of the pubic arch ; it 
passes beneath the sheath of the femoral vessels binding down 
the psoas and iliacus muscles, and is then lost in the capsule of 
the hip joint. At the lower part it becomes continuous with 
the iliac part, and at the point where the two meet they fornk 
the inferior cornu of the saphenous opening. The iliac part 
thus passes in front of the femoral vessels, while the pubio 
part passes behind them, and between the two is the saphenous 
opening. This is an oval opening at the upper and inner part 
of the thigh, just below the inner end of Poupart's ligament, 
and is produced by the above splitting and folding of the 
fascia lata of the thigh. It is directed obliquely downwards, 
forwards, and inwards ; its length is an inch and a-half, and 
its width about half an inch. Its lower margin is well defined, 
and is called the inferior coma; its upper margin, the superior 
comu; its outer edge, the falciform process of Burns or liga* 
ment of Hey ; its inner edge, however, is ill defined, and lies, 
as we have seen, on a plane posterior to the outer edge passing^ 
behind the femoral vessels. This so-called opening, however, 
in the recent state is covered by the cribriform, or sieve-like 
fascia — this fascia being perforated by a large number of lym^ 
phatic vessels, hence the name. If the fascia lata and the 
cribriform fascia be reflected, the femoral sheath is exposed ^ 
the anterior part of this sheath is a continuation of the fascia 
transversalis lining the abdominal wall, and passing down 
beneath Poupart's ligament ; the posterior part of the sheath 
is a continuation of the fascia iliaca also from the abdomen^ 
On the anterior part of this sheath there are a few thickened 
transverse bands of fascia just below Poupart's ligament, 
which are called the **deep crural arch,*' (the ** superjiciat 
cruraX arch*' is Poupart's ligament.) The femoral or cruraX 
sheath is funnel-shaped, being too wide just beneath Poupart's^ 
ligament, but closely adherent to the vessels about one inch 
below the saphenous opening; it is divided into throi^ Q.i^x&k-^ 
partments by septa passing from t\i© axit^tvoT \» ^Jaa -^osS^scNsst- 
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wall — the external contains the femoral artery, the middle the 
femoral vein, while the inner contains, and is closed by con- 
densed areolar tissue, a lymphatic gland and some lymphatic 
vessels and fat, the whole mass being called the septum 
-crurale, and the compartment containing them the crural 
•canal. This canal is, therefore, situated between the femoral 
vein and the inner wall of the crural sheath. It extends from 
the crural ring to the upper part of the saphenous opening, 
and is about half an inch in length. Boundailes of the 
Canal. — ^ nterior toall, the fascia transversalis, Poupart's liga- 
ment, and the falciform process of the fascia lata ; posterior 
wall, the iliac fascia and the pubi(^ part of the fascia lata; 
-outer wall, the fibrous septum covering the inner side of the 
vein; the inner wall, the inner side of the femoral sheath. 
Boundaries of the Crural Ring.— In /ron^, Poupart's liga- 
ment, and deep crural arch ; behind, the body of the pubis, 
covered by the pectineus and the fascia iliaca ; on the inner 
side, the sharp border of Gimbemat's ligament, conjoined 
tendon, and fascia transversalis ; on the outer side, the femoral 
vein, covered by its sheath. Femoral hernia is more common 
in women, (1) because the distance between the iliac and pubic 
apines is greater, and Gimbemat's ligament is smaller; and for 
these reasons the femoral ring is larger; (2) from changes in 
the abdominal viscera during pregnancy. The coverings of 
this form of hernia are — (1) The skin; (2) Superficial fascia; 
<3) Cribriform fascia; (4) The femoral sheath; (5) Crural 
4Beptum ; (6) Extra-peritoneal cellular tissue and fat ; (7) The 
Peritoneum. In reducing femoral hernia by taxis, it is 
necessary (1) to bear in mind the course of the hernia, and 
<2) to put the limb in such a position that the falciform 
process of the saphenous opening will be relaxed. The 
hernia enters the crural ring, passes down the crural canal, 
and escapes by the saphenous opening — at first passing down- 
wards and forwards, and then upwards ; and, therefore, in 
applying pressure, it must be directed downwards, back- 
wards, and upwards; and, to relax the falciform margin of 
the saphenous opening, the thigh must be flexed on the 
abdomen, and rotated inwards. The seat of stricture in 
femoral hernia is usually the ikaxp Qd%« ol GimbemAt'c 
Jfgament, 
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Operation for Strangulated Femoral Eemia.— The 

HUperficiul BtriictureB are divided by a vertionl or a T-ahaped 
iriuision, and the other coveriuga carefully divided till tbe sad 
ia reached ; and tbe finger is then puaed along the canal till I 

the stricture ia found, whiuh ia relieved by catting cantionily 
iuwarda, aoaa to notch (ir divide Gimbemat's ligament ; if thia I 

cannot be accomplished by the eirtra-peritoneal method, the i 

sac must be opened and tbe stricture divided from witbin it. 
Tbe great danger is in the pnsBtble abnonoBl origiTi of the i 

obturator artery, which may come in the way of the inward | 

incision. The bluod-vceeels near tbe crnral ring under normal 
conditions are— (I) TliB femoral vein, to ita outer side; (2) 
The deep epigastric artery, to tbe front and outer side of the 
opening ; (3) The pubic branch of the deep epigastric, also in 
front, and passing inwards over it. The obturator artery 
usually arises from the anterior division of the internal iliao 
artery, and escapes from tbe pelvia by the upper part of the 
obturator foramen ; but sometimes this artery arises from the 
deep epigastric, and when it does so, it ia usually the pubic 
branch very much enlarged. In order to reach tbe obturator 
foramen, it may pass in either of two directions — (I) It may 
pass down close to the vein, and external to the crural ring, 
iu one out of every four cases (Wood); or (2) It may arch 
over the crural ring, and descend internal to it, in about one 
out of every eighty cases. It is in this latter variety that the 
danger exists, becaase, in cutting inwards on Gimbernat's 
ligament, the vessel is also apt to be liivided or wounded; 
bnt, fortanately, this variety of abnormal distributicn of the 
artery is not very eoramon, and tliis is all the more fortunate 
because it is impossible to foresee or avoid the accident. In 
the diagnosis between this form of hernia and the inguinal 
form, it ia well to remember that tbe neck of the sac in 
femoral hernia ia situated below Foupart'a ligament, and 
externa! to the spine of the pubis ; whereas in inguinal hernia 
the neck of the sac is above Poupart's ligament, and internal 
to the pubic spine. 

Dissection of the Perinseum.— The perineum corresponds 
to the inferior oatlet of the pelvis, and in shai^ t«MBiyjiia ib. l 

lieraldio Jozenge, and haa the following, bQUUdo-Ttes ■.^-\a St»"*-i 




^ 
^ 



II ■ ^ 

^^^ plat. 



SUKOICAL AN ATOMY. 

the symphysis pnbiB and aub-pubic Ugament ; laterally, i 
front, tlie divergent rami of tbo pubiu aroh aiid tubei'oaitita 
of tbe ischia; laterally, behind, the convergeDt great Sacra- 
HCiatic liganientu, overlapped by tlie glutei maiiini mnacles; 
and behind by tbe tip of tbe coccyx. The apace ia divided in 
two parte by a line passing from tbe anterior border of ona 
tnberoBity of tbe iecbium to the other ; tbe {HHtedor divinoD 
U called tbe rectal part, and the anterior division the nrethraJ. 
The Posterior or Rectal Part.— This part ia the same in 
both BexoB, and contains the lower end of tbe rectum and tip 
of the coccyic ; and on either aide there is a apace known aa the 
" iiehio-rrdol fonea." Each apace ia pyramidal in ah ape, and 
has tbe following boundaries : — Its haat ia formed by the al 
and fascia covering it ; its apex by the meeting of the outer ■ 
inner walla ; the ouf er wall is the obturator foacia L'overing ths 
obturator intemuH muscle, and giving a aheath t( ~ ~ 
pudio artery ; the inner wall ia the fascia covering the levator 
ajiiandextemalspbinctermagclesi the anfr-riur wall ia fonned 
hj the base of the triangular Ugament and traosveree pBrinieal 
mnBcle ; the posterior wall ia formed by the gluteus maximua, 
gnat Bacro-Bciatic ligament, and the coccygeus muscle. The 
conimid of tbo apace are— (1) Twigs of tbs amall sciatic nerve; 
(2) Inferior hiemorrhoidaJ nerve; (3) The fourth aacral nerve, 
to the external ephincter; (4) SuperSciol perineeal nerves; 
(S) Inferior hiemorrhaidal veaaels; (6} Much loose granular 
fa^ which forma a movable elastic packing for tlie rectum, t 
Abacesses may form in this space ; and nnleaa tbey are early 
ajid freely opened, they will either burst into the interior of 
the gut or spread widely upon tbe nates, being unable to 
"point" readily at the base of the space on account of the 
strong foBoia covering it. In opening abacesaea in tliia region, 
the knife should be directed so as to cut towards the anna, 
pwaUol to the roilii of a circle of which the anus is the centre, 
to avoid, as far as possible, division of the vessela and nerves 
of the apace, whiob radiate towards the amis. This apace ia 
alao concerned in the various forms of tistulo in ano, whioli 
frequently arise from abscess in this region; and in the com- 
plete form of liatula the structures between it and the rectum 
it be divided, eo as to lay the two c&viUeK inta one, before 
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a care oan be sfTaeted. In this operatioD the structareB divided 
vill be — (1) The integnmsntarj covsringB; (2) Sphincter ani, 
and wall of rectum; (3] Patty tisaue; (4) Rmall blood vessela 
and Derrea. This epace ia also opened iato iu the operation 
of latoral lithotomy. 

Tha Anterior or Urethral Part.— It will be well here 
to aaj a few words about the Irkm'jutar Uyament of the urethra 
or deep periaieal fascia. This is a ligament which liUa up the 
pubic arch, and ia, therefore, triangolar in shape — hence its 
name ; it divides the urethral triangle into superficial and 
deep parts. The urethra pierces it, bat the penis is entirely 
in front of it, and the bulb lies in contact with its anterior 
surface. The ao-called "postarior layer" of the triangular 
ligament is simply a part of the parietal layer of the pelvio 
fascia attached to the posterior lips of the margin □( the pubic 
arch, and below to the base of the true triangular ligament. 
By this meana there is a, small space enclosed, whiuh is spoken 
of sa the "apace between the two layera of the triangular 
ligament." In the disseation of this part of the perinEeum, 
after having reilected the skin, we come to the superficial 
fascia — in thia region this has been divided into a superficial 
and a deep layer; but thaae two layers are practically one, 
only the layer has two distinct surfaces. Attachmanta of 
this YBScia^—i^ateraUy, it ia attached to the margiua of the 
pubic arch, as far back as the tuberosities of the iachia, 
beyond this it is €rm[y blended with the fascia lata of the 
thigh; hehiad, it benda roond the traDaverae perimeal mnscle, 
and ia attached to the baae of the triangular ligament of the 
urethra; Sa front it is unattached, and is continuoua with the 
fascia of the scrotum and penia, and by these means a pouch 
is formed which is open above. From the median line an 
incomplete aeptum projects downwards towards the urethra 
and into the scrotum. From the above attachments it ia 
evident that extravoaated urine cannot pass backwards into 
the posterior half of the perinieum, because of its attachment 
to the base of tlie triangular ligament, nor down the thighs, 
because of its attachments to the pubic arch and fascia lata of 
thigh; but it will fill the pouch and paaa into hotti.isi&fi%^ 
the acrutuin, and then poaa np ^^ bon.\i ol "Coei i^:&ixig«b.i 
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^^^B. abdomen it U Btill unable tu pass down the thigh, bec:BaBe 
^^H Hia Bupertitial fasciii of tlie abdomen U firmly attacLed to 
Poupu-t'a ligunest. Tlius far in tlie diaHGi:tiuD wa have 
dmply removed— (1) The akin; (2) The BUperiiciol faaoia; and 
when the pouch Bbove mentioned ia opened into, we coiii« 
to — (3) The long Bonital nerves — (a) Antariuc superficial per- 
inieal, (&} Poiteriar BUperflcial perinseal, (c) The long pudendal; 
(4) Blood-vessels— (u) The superficial perinsuii artery, (&) The 
transverse periuoral artery. These stmctares being refiected, 
we then expose — (6} The superQcial muscles of the space — 
three in number — which form a small triangle (the perineal 
triangle), the floor of which ia formed by the triangnlac liga- 
ment. The muscles are — (a) The accelerator umia>, lying on 
»the pent; ; (i) The erector penia, lying on the etna penia ; and 
^e) The transversos perinmi. When these are removed, (tl) 
tte bulb (the dilated posterior part of the corpua apongiosnio) 
Kid root of penia are espoaed ; and if they in turn be removed, 

(7) The anterior aurfaco of the triangular ligament is exposeil. 

(8) Remove the anterior layer of this ligament, and the itmc- 
tnres between its two layers are eipoaed — viz. : (a) The 
membranous part of the urethra, surrounded by {h) The com- 
presBores nretbrie ; (c) The artery to the bulb, {d) The internal 
pndic artery, (e) Cowpec's glands, (/) The pndic nerves, (g) 
The dorsal vein of the penis. Beflect these stmctnres and 
cut through (9) The posterior layer of the triangular ligament, 
and (10) HeSect the levator ani, and the prostate gland is ex- 
posed, Borrounded by its capsule and the proatatic plemis of 
veins; and if the rectum be tamed aside, (11) The base of the 
bladder, with the vesiculffi seminales and the vaaa defereutia, 
are exposed. There are various structures which pierce the 
anterior layer of the triangular ligament — viz.: jl) The urethra, 
in the median line, one inch below the pubis ; (2) The dorsal 
vein of the penis, also in the median line, half an inch below 
the pubis; (3) The internal pudic artery ; (4) The doraal nerve 
of the penia ; (5) The artery to the bulb, 

The Anterior Space in the Female.— In the female 
there is situated in this apace the oritice of the vagina, and 
He parts connected with it-tbe tTue?enn»uniuitlvB female 
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being that part between the posterior comnussure of the labia 
and the orifice of the anus, and is from an inch to an inch and 
a-half in length. A work of this kind is not quite the place 
to take up the subject of development; still, a few words on 
it will not be amiss, in order to trace out the homologous parta 
in the two sexes. Up to the seventh or eighth week of foetal 
life, in both sexes the genital, urinary, and intestinal tubes 
open into a common opening or cloaca, a condition which ia 
permanent in reptiles and birds. About this time a transverse 
partition forms, dividing this cloacal aperture into an anal or 
posterior division, and an anterior division, called the uro-^ 
genital sinus. From the part of this sinus lying above the 
opening of the WolfBan duct in the male, and the Milllerian 
duct in the female, the prostatic portion of the male urethra, 
and the whole of the female urethra, 'is developed ; the part 
below this forms the vestibule in the female and the mem- 
branous part of the urethra in the male. The uro-genital 
sinus is, however, further sub-divided by a fold forming in 
the antero-posterior direction, called the genital emtTience, and 
which ultimately forms the penis in the male and the clitoris 
in the female. The under surface of this body is cleft, and it 
is further bounded by two folds, which in the male grow down 
and close in the furrow, forming the corpus spongiosum of the 
penis; but in the female they remain open, and, diverging 
from each other, form the nymphae or labia minora. At the 
sides of the sinus other integumentary folds arise, which in 
the male join to form the scrotum ; but in the female they 
remain open, and form the labia majora. In the male, the 
small prostatic pouch or sinus pocularis, seen in the prostatic 
portion of the urethra, is the homologue of the vagina and 
utems in the female. This space further differs from the 
corresponding space in the male — (1) Because the superficial 
fascia, owing to the position of the vulva, is divided in the 
middle line, and becomes continuous with the sheath of the 
yagina; (2) Situated between the orifices of the vagina and 
the anus, is a structure known as the ''perinseal body," 
which corresponds in position to the central point of the 
perinseum, but contains much elastic tissue \ i^\ ^V^ \7«v^ 
halves of the muscle correspoii^^^ V> ^^ «aa^«c«^x ^qx^ssb^ 
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in the male, are separated by the vulva, forming the bnlbo- 
cavemosus muscle or sphincter vaginae ; (4) The vagina pierces 
the triangular ligament of the urethra. (5) From the above 
it is evident that we cannot get " extravasation of urine " as 
in the male. 

Lithotomy. 

Lateral operation. — The perinseum is shaved, and the rec- 
tum emptied on the morning of the operation ; and if the blad- 
der is not full it is better to inject it with six or eight ounces 
of tepid carbolised water. A staff is introduced, and the 
surgeon satisfies himself that he feels the stone at that time; 
and if he does so, the patient is tied up in the usual lithotomy 
position. IncisioiL — It is more convenient to make the in- 
cision on the left side. The knife is entered a little to the 
left of the median raph^, about an inch and a-half in front 
of the anus, and is carried downwards and outwards to a 
point between the anus and the tuberosity of the ischium, but 
rather nearer t6 the tuberosity than it is to the anus. Author- 
ities differ as to the depth to which the incision should be 
carried, and it will necessarily vary in individual cases. 
Structures cut through, — (1), The skin; (2), The superficial 
fascia and fatty tissue; (3), Inferior hsemorrhoidal vessels 
and long scrotal nerves ; protect the rectum, and then divide 
(4) the transversus perinsei muscle, and so open into the 
triangular space enclosed by the accelerator urinse, the erector 
penis, and the transversus perinsei muscles, and in the floor 
of which the triangular ligament is situated. The incision is 
not confined to the urethral triangle, but the ischio-rectal 
fossa is also opened into ; (5) Notch the lower border of the 
triangular ligament, and open into the space between its two 
layers, in which the membranous portion of the urethra is 
situated, push the forefinger of the left hand into this space 
and feel for the groove on the staff, and then push the knife 
along the groove into the bladder, protecting the rectum by 
the index finger of the left hand ; by this means there is divided 
(6) the membranous portion of the urethra surrounded by the 
constrictor urethrse muscle ; (7) A few fibres of the levator ani 
muBcle; (8) The left lobe of the proe^te ^sid ^Toatatic por- 



SURGICAL AMATOIIT. 129 

tion of tha urethra ; (9) The internal sphincter of tha nrethra 
(sphincter vrniciE) and theae stmctures being divided, an open- 
ing is mode into the bladder. 

The following facta axe wortli; of special note :— 
In making the deeper ioeisionB the side of the knife ahnuld be 
kept parallel to the ramus of the ischium, because if the edge 
be tamed too much towards the meaial line (1) the rectum 
ma; be wounded, and if the edge be turned too mncb ont- 
wards (2) the intertial pudio artery may be cut, which is 
bound down in a strong sheath of obturator fascta under cover 
of the ramus and tuberosity of the ischium; (3) The artery 
to the bulb instead of coming off from the internal pudio 
between the two layers of the triangular ligament, and nm- 
ning transversely inwards to tho bulb, sometimes arises 
further back, aud sometimes even in the ischio-rectal fossa, 
and in this case it is almost certain to be wounded, and this 
accident is attended with considerable danger to life, from 
fasmorrhage, for three reasons — (aj From its size and from 
the fact that it is cut (usually) near its origin from the parent 
tnmk ; (&] It is so deeply placed that it is almost impossible 
to apply a ligature; and, (c) The fibrous nature of the tisBues 
in which it lies at this point tends to prevent its contraction, 
and the consequent natural arrest of tho haimorrhage. (4) 
The incision into the prostate should be as limited as possible 
leat tbe knife pass beyond it and cot through the reflection of 
the pelvic fascia from its sides and front (tbe point of reflection, 
however, is close to the tipper part of the prostate), forming 
the lateral and anterior troe ligaments of the bladder, and 
thus open into the pelvic cavity, which accident is almost 
oertain to be followed by infiltration of urine and diffuse in- 
flammation; (5) The bnib must be avoided; (6) If the knife 
be thrnst too deeply in the last stage of the incision, the 
posterior wall of tho bladder might be wonnded. In per- 
forming lithotomy in children there are certain differences in 
the size and position of the parts concerned — (I) The urethra is 
proportionately larger; (2) The perimnum ia more vnscnlar 
UBually ; (3) The rudimentary state of the prostate gland [ (4) 
The bladder in children ia situated much hi(r,heT, Wia^f^^'oc 
an abdominal than a pelvic -viacUB. ■\SS!t\i.'Cl\«*B «ffiK™aaB»'M>- 
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Inind, tbe operation is performed in the same way m In the 
Bdult. 
The Median Operation.— la this earn tha itmiaon is made 
hi the middle line. A sUlT is introduced and the inclRion 
ODmniencod about an inch and a-half in front at the anas, 
ttxactly in the middle line, and is carried backwards till 
within a few lines of the lUiDs; the balb in front and the 
rectum behind muet be avoided. The incision is deepened 
till the muscular flbres of the oocelerstor urins ore exposed, 
of which the posterior fibres are divided, and then the bulb 
is preeeed forwards, while the rectum is pressed backwards. 
The groove on the stuff is next felt for in the membrasDUl 
part of the urethra, and the knife is entered into it with its 
back towards the rectum, and passed into the bladder. In 
this operation the structures divided are — (1) The median 
raphil (skin and fibrous tissue chiefly) ; (2) Part of accelerator 
arinsi (3) The membranous part of the urethra, and com- 
pressor urethne moBcle; (4) Prostate gland and the prostatic 
portion of the urethra; and, (5) Sphincter veeici?. When the 
knife has entered the bladder, the cutting edge is then tamed 
downwards and carried through the prostate exactly in the 
naiddle line, the rectum being in the meantime protected 
bj the forefinger of the left hand ; the wound is then dilated 
~ the stone extracted. In the median operation the hcemor- 
is very trifling, but the bulb and the rectum are very 
:llable to be wounded, 

The Bilateral Operation. — In this operation a curved 
transverse incision is made half-an-inch above the anus, to- 
wards which its concavity looks, the ontrtiinitiaB of the incision 
extending for about two-thirda of the distance between the anns 
•ad the tuber ischii on each side. By this incision there is 
divided — (IjSkin} (2)Superficialfascia; (3) Superficial nerves 
«f the perinffinm ; (4) Superficial veaaela of the perinainni ; (5) 
The superflcial mnsoles of the perinteum (see dissection of 
l); {6) Membranous portion of the urethra and the 
pressor urethrsi muscle. Into this opening the double 
eafM is introduced and passed into the bladder along 
grooved median stafT, with its concavity upwards ; but when 
tic Wadder the concavity is tumed. downwards, the 
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spring is the hatidla is preaaed, and tlie blgjiea, previoualf 
"sat," are made to cut their way out in withdrawing the 
instrament. Through the opening thiu made in the prostata 
the atone is extracttid. 

Tlie High or Supra-Pnbic Operation.— It may he naoea- 

Buy to perform this operation — (t) On account of the large 
size of tho atone; (2) Rigid hip joint: (3) Contracted pelvic 
outlet. The bladder mnat ba diatended ao that it can be felt 
Above the pubea, and then an incuion two and a-half or three 
inches is made ia the median line immediately above or partly 
over the pubes, so as to reach that part oE the bladder which 
ia uncovered by peritoneum. In cutting down to the bladder 
atthispomt, thesfi-KCiurfs difiJaiare— (I] Tboakin; (2) The 
superficial fascia; (3) Sheath of the recti, and the adjoimog 
edges of the recti and pyramidalea are then aeparated, and 
with the finger or the handle of the knife separate the loose 
oellnlar and fatty tissue, and divide (4) the tranaversaliE 
foBoia, and the anterior surface of the bladder ia exposed. 
Make out, if pngaible, the reflectioD of the peritoneum, and 
enter the knife into the bladder a little above the puhea, and 
exactly in the middle line and cat toicarda the pubea to avoid 
wounding the peritoneam; atterthia, the forceps ia introduced 
and the atone extracted. The chief dangers of this operation 
are — (1) The risk of infiltration of urine into the cellolar 
tissue of the wound; (2) The risk of wounding the peritoneum. 
IiitllOtrit?. — In this operation the stoue is crushed in the 
bladder, and the pnlverised fragments expelled or extracted 
through the urethra. The instrument uaod for thia purpose 
ia called a Ulhoirile. ; the operation is performed at aeversJ 
aittinga, and the ahorter theae sittings are the better, becanae 
the long continaed contact of inatniraents with the mucona 
membrane of the bladder is apt to produce cystitis, leading to 
pyaemia or even death. At the first sitting the stone is 
simply crushed and the fragments ate left to be pulverised 
and extracted at subsequent sittings, Bnt the croahed stone 
thuB left is apt to produce great irritation in the mucona 
membrane of the bladder, and nnlesa care he taken in the 
treatment of the patient between the sittings, small fra^iuntiM 
of the atoue are apt to be driven into fee necV lA 'dn.B>!i»i^'« . 
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01* even into the urethra, causing great pain and iojniy to the 
tissues; and, even with the greatest care in the ^aat ejsplora- 

wHon, small fragments are apt to bo left which form the nuclei 
if aubBe<|Uont calculi. Quite recently a new operation has been 
j^trodaceii, called LitholapaxjT, by Bigelow, who waa the 
o plan Bud carry out the operation, For its performance 

""fhe following instruments are required — (1) A lithotrite ; (S) A 
large evacuation catheter; (3) An aspirating syphon. The 
fallowing advantages are claimed for this operation— (1) The 
stone is crushed and removed at a dngU eUtini/, so that the 
bladder is thna freed from the irritation cansed by small frag- 
ments of stone retained in its interior tor a lengthened period, 
and the urethra is also freed from the irritation of their pos- 
siblepassage between the sittings (as in lithotrity ) ; and, further, 
the fragments are completely removed, so that no fragments 
are left to form the nuclei of subsequent calouli ; (2) The 
lil/iolrjtt lock is more easily closed than in the ordinary litho- 
trite, being closed by a simple turn, of the wrist withont dis- 
placing the hands, and the blades are so formed that they 
allow of the easy escape of detritns, so that lacaratlotl of the 
neck of the bladder is prevented in the withdrawal of the in- 
strument; (3) The atone need not be pulverised, because, (4) 
The catheter used is very large, its inventor taking advantage 
of the fact that the urethra admita of great dilatation. 

Calculus in tlie Female.— Stone is of rare occurrence in 
women. When it does occur it may be removed — (I) By itfli- 
eetaey, i.e., tbroagfa the dilated urethra, dilated either — {a) By 
sponge tent, or dilator, or [h) by incising the muoous mem- 
brane; (3) By lithoiorfty — (a) Suprapubic operation as in the 
male, (A) The urethral operation, by introducing a grooved staff 
and cutting along it into the bladder, (e) The iwifi/iai operation, 
by cutting through the anterior wall of the vagina and base 
of the bladder ; (3) By UthoirUy or litholapaxy. 

The Urbthba. 
Iiength. — The length of this canal in the male is from eigbt 
inches ; in the female it is only about an inch, and a- 
Jength, and oorrespouds, as we have seen, to the 
itatia portion of the mala ntutihio.. 
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DiviBiona,— In the male it ia divided into three parts, (o) 
7%e pTontaiii: portion. This part is aboat an inch and a 
quarter in length, and paaees almost directly downwards, but 
slightly fitrwarda. It is situated about the middle of tha 
prostate gland, but rather nearer its anterior surface, and ii 
in front of the middle lobe. In connectiaQ with it we notice 
the following parta,^(l) Aa it opens into the bladder there is 
a transverBH fold of mucous membrane called the "uvula 
Teaicie." (2) Continuous with this there is a median ridge 
called the creei of the urethra, captit gidlinagiuiii or verunum- 
taituTa. (3) On either side of this crest there is a deprearaoii 
called the jiroKtatk niniig, and in it may be seen the opaoiDgs 
of numerous prostatic ducts ; (4) At the summit of the creat 
there is a median opening called the aiaiis poculnria; and, (6) 
At each side in the walls of the sinus are seen the openings of 
the comjiion ejaeiilnUiry ducts. (6) The memiratiovs ptirtiim. — 
The length of this part is — anterior wall, threeHquarters of an 
inch; poaCerior wall, half on inch. It is directed forwards 
and downwards, extending from the apex of the proatate 
gland to the bulbous portion of the nrethra, and ia contained 
between the two layers of the triangular ligament, the anterior 
layer of which it pierces, and ia about an inch below the 
symphysis pubis. It is surrounded by the oompressot urethne 
muscle, and ia the most frequent scat of Kpairinodic stricture. 
<c) The spongt/ portion. ^The posterior part of this portion is 
Bometimes called the bulbous portion from the fact that it ia 
sorraundcd by the bulb of the urethra (which is simply the 
dilated posterior part of the corpus spongiosum, juat as the 
glana penis is the dilated anterior port). The length of the 
spongy portion is from £ve to six inches (the hulbuaa part 
oocnpiea about one inch of this). The direoiion of this part 
necessarily varies with the state of the penis; the bulb, how- 
ever, is the lowest part of the whole canal, and into it the 
dncts of Gowper'a glanits open. The bulb is, further, the 
most frequent seat of organic stricture, probably because, 
being the lowest part, the inHaramatory products lend to 
accumulate at this point. Along the floor of the spongy por- 
tion proper oumerons mucoua tollioVea o^ii, 'flc'sa ii'rtaBf» 
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beiiig directed towards the meatus ; there ts also & lu-ge one 
in the roof of that part of the urethra situated in the glaiu 
penis, and is called the taeana magjia, and tbia one mnat be 
•voided in passing a catheter. 

Size and Shape of the 17rethr&— The urethra, as wa 
have already pointed out, admits of considerable dilatation, bo 
that no exact measureijient is obtainable of its absolate size ; 
we CBB, however, oompore the size of one part with another. 
When closed, it ia simply a slit — at the anterior part the slit 
IB Vfrtical, farther hack, the slit is iranniirae, while in the 
proatatic portion, the slit is cumtd with its concavity down- 
wards, as seen on transverse section. It is narrowest at the 
tneatns, and the next narrowest part ia at the junction of the 
membraJions with the spongy portion — i.e., as it piercei the 
triangular ligament (anterior layer). If the proatatic part be 
distended it is seen to be fuatform in shape, being widest in 
the middle, and a little contracted at each end ; the mem- 
branoiut portion is the narrowest. The bittbovs part of the 
tpongy portion is dilated; it then grows somewhat similler, 
bat expands again in the glans penia to form the/oAnt namcv- 
larif, and then contracts to form the meatus. 

Curves of the TJrethra.—ln the flaccid condition of the 
penis, the general course of the urethra somewhat resembles 
the letter S lying on its side, but when the penis is erect the 
anterior curve is obliterated, and hence this ia called the 
temporary curve ; the pennaneni curve, however, remains 
nnder all circnmstancea, and we have thns two carvea — (I) 
the temporary, and [2) the permanent, and to this latter ths 
curve of the catheter corresponds. The permanent curve is 
maintained by— (1) The pelvic fascia Sxing the neck of the 
bladder and the prostate gland; (3J The connection of the 
of the penis with the pubis by means of the Hnspensory 
ligament of the penis ; (3) The two layers of the triangular 
ligament fixing the membranona part; (4) The connection of 
the base of the triangular ligament with the suparfieial fascia, 
of the perina'um, and through it to the "central point ot the 
m," It ia of importance to remember that, with the 
fije rectum, thebolh, merabranoaspartof the urethra. 



SURGICAL ANATOMY. 136 

progtate gluid, and even the baae of the bladder beyond, maj 
be felt. These parts are more easily dietingiiiBhed if a cathe- 
ter be previously introduced ; and in this way the fact of 
having made a falae passage may he detected, the catheter 
□ot being found in the bladder, nor bearing the proper relation 
to the parts in question. 

TIlO Prostate Qland. — This gland is situated behind and 
below the pubia, embracing the neck ot the bladder, and lyvig 
against the anterior wall of the rectum, the reoto-vesical layer 
of pelvic Fascia being the only atructare that is tnterpoaed 
between the two. In size and shape it reseitihles a chestnut. 
It ia closely connected with the anterior and lateral true liga- 
ments of the bladder (pelvic fascia), which joiu it at its upper 
port, and for this reasou the anterior ligament is called, at 
this point, the "pubo-proatatic" ligament. It has also attached 
to it the anterior fibres of the levator ani muscle, these libres 
being called, for this reason, the " levator proatatL " It coit- 
sista of throe lobes — a median and two lateroL The middle 
lobe is the Bmallest of the three, and lies immediately below 
the prostatic portion of the urethra ; it is pyriform in flhapa, 
and when promiueut the base projects into the bladder, farm- 
ing the uvula vesiat. In elderly men the prostate frequently 
becomes enlarged, and it ia the middle lobe that leems to 
enlarge most, or whose enlargement gives rise to the most 
serious consequeuceB. This ia probably portly from its posi- 
tion, as its base will tend to grow in the direction of least 
resiatance, that is, up into the bladder. The results of such 
enlargement are; (I) A pouch is formed behind the projection, 
so that the urine tends to dribble away after it has passed in 
a, foil stream; in many cases, also, the urine lies in the poach, 
and cannot be entirely expelled, and the unexpelled portion 
soon becomes decomposed and ammoniacol, and irritates the 
mucous roembiaae of the bladder, leading to chronic cystitil. 
(2} The projecting part may overlap the oritioe of the urethra 
(which is normally the lowest point of the bladder), and act 
like a valve, preventing the passage of the nrins through the 
urethral orifice, and the more the patient strains the tighter 
it becomes. (3) It altera the direction. (A ftia \HeSt«^ 'i.-^ot. 
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forming a little recew, and thia mnat be kept in mind in pasS' 
iog a catheter. 

Ths Testicle: its Coverings. — i/^roctJe,— The testicle 
.lies obliquely in the ■crutiim, BUBpeoded by the Hpermatic cord 
■nd its covsringa. It la oval in shape, and its front, Bidea, 
-Bpper and lower ends, are smooth ; bnt the poKlerior pui, 
'Where the Bpenuatic cord is attached, and where the veaaels 
enter unl leave, is not smooth, not being covered by the aerooB 
membrane (viecersl layer of the Tnnica vaginalis). The gland 
itself is Huuluaed in a strong capaule—the Taaifa aUtiginea — 
which is a deaae, fibrous memln^jie. Covfrinu* of the latiele 
a»illie»ia the ficrotam. — (1) The akin, which is thin and dark 
colonred, and OBnallj in ntgie ; (2) The superScial fasoiB, 
which in this region is peculiar in the fact that it containa no 
fat, bnt baa a layer of non-striped mnacnlar fibres — the dartot 
mtuKk; (3) The intercolumnar ar external spermatic fascia; 
(4) The areiuasteric maBcle or fascia; (5) The infundibnliform 
fascia; (6) The Tunica vaginulia, the special serons membrane 
of the testicle, which under normal conditioiiB is entirely cut 
off from the peritoneal cavity. It consists of a visceral and a 
parietal layer: the viscerid layer covers the front, aidea, upper 
ftad lower ends of the testicle; bnt towards the posterior part 
it is refleeted from the testicle, and becomes continuous with 
the parietal layer. The parirlal layer is attached to the 
infundibnliform fascia by loose areolar tissue, and is more 
extensive than the viscer-d,] part, extending higher np and 
lower down than the teeticle. The Tnuica vaginalia, like 
ether serous membranes, is a closed cavity, and it is of import- 
ance to remember that it is towards the /rout and sides of the 
testicle, so that the testicle seems suspended at the back of 
thia serous sac; in the normal condition, however, ita two 
layers are in contact. Hydrotrlei^tlie TttiiiaivaginalMtaaai 
of a collectiou of serous Huid viilkin the catMy of this sac ; 
IJie 6nid accnmulBl«a it forms a swelling at the front and aides 
of the testicle, and also passes np in Front of the spermatio 
curd towards the external abdominal ring ; it also passes down 
below the testicle, so that, if well marked, the testicle otumot 
be lelt at the bottom of the scrotom. In tapping this dig' 
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tended aao the trochar most be plunged into tho most prominent 
part of the fruiii of the scrotam, ao as to avoid injury to the 
testicle wliich ia at the posterior part : it \b first plunged in 
perpendicularly, and then made to pass obliquely upwards. 
When the sac is emptied, a solution oE iodine is injected to Set 
up indanunatory action and prevent the re-accumulation of 
the fluid. If, however, a oonununication exist between the 
cavity of the Tunica vaginalis and the general peritoneal cavity, 
irritating Huids, like tincture of iodine, should not be injected 
leat they set up fatal peritonitis, la its p»<3age the trochar 
pierces the following structures — ( 1 ) The skin ; (2] The saper- 
Ucial fascia and dartos ; (3) The interoolumnar fascia ; (4) The 
cremasteric fascia ; (5) The inf undibulif orm fascia ; (6) The 
parietal layer of the Tunica vaginalis. The epididymis is situ- 
ated at the bacli and outor side of the testicle. 

DifffTci^ialJ>iagno^ bthmem ffemia atid Hydrocele of Tunica 



vaginalii, 

Serotal Hernia. 

1. Tumour oblique in shape 
and direction. 

2. The protrusion lies in front 
^ of and covers the spermatic 
■ cord, and testicle can bo 
'felt at the bottom of the 



:. An impoUe is imparted to 
the tumour if the patic 
ooughs; gurgling sound 
attempts at reduction ; per- 



Hydrocdt. 

1. Tumour, oval or pyrifotm. 

2. The cord can be felt free 
in the inguinal canal at ex- 
ternal ring, and the testicle 
cannot be fult at the bot- 
tom of the scrotum, but is 
situated behind. 

3. No impulse on coughing; 
no gurgling at attempts at 
reduction; percussiou note 
dull. 



tine), but doll if 
4. Ko transparency 

minattou by the tranamitted 
light of a candle. 

■'Jn H(TmMot,fle (that ia, a collectiao. of bVuiA Sji, '6cA'\^a<^£»> 



e clear (if in 
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vaginsIU) the shape is oEnaUy globular, it U heaiier Uuut 
hydrocele, and hard or donghj' to th« touch, opaqae to trana- 
mitted light, and dull on peTcauioa. In earcoctU (a. fleshy 
eoltkrgement oF the testiclG) the shape of the turaour is uaoallj 

Ponctnre of the Bladder.— This operation may be per- 
fonned either from the rectum or above the pabea, and in 
doing BO. advantage is taken of the anatomical facta that 
there ia no peritoneum on the base of the bladder (that ia the 
part towards the rectum) nor on the aatem-iiiferior surface. 
The part left uncovered varies with the amount of distenriou 
of the organ. In tapping above the pubes, the bladder must 
be distended, ao as to raise the reflection of the peritoneom 
well above the pubee; in tapping from the rectum, it muat 
be done eiactl; in the middle line, and close to prostate. 
The part which may be punctured with safety ie triangular 
in shape (the external trigone), and has the following bonnd- 
flpies ; — On either side are the vasa deferentia (a vaa on each 
Bide), and immediately beyond these, the veaicul^ seoninales; 
the base of the triangle is formed by the tine of reflection of 
the peritonenm on to the rectum, and at the apes ot this tri- 
angle the prostate gland is situated. If the punctnre be not 
in the middle line, the vasa deferentia or iresicnLe seminales 
may be injured ; and unless well forwards towards the apex 
of the triangle, the peritoneum might be punctured. This 
operation may be rendered necessary for retention of urine 
in cases of stricture. For the same reason, the membranous 
portion of the Djethra LB sometimes opened from the perinsum ; 
the guide in this operation is the apex of the prostate gland, 
telt by the forefinger of the left hand through the rectum. 
A straight bistoury is then plunged into the middle Hue of the 
periniEnm, in front of the anna, with its back towards the 
rectum, and made to cnt into the membranoos portion of the 
urethra — which, under the circumstances ueceesitatiug such 
an operation, will be distended — and the urine then escapes. 
For the structures cnt in this operation, see the dissection of 
tha urethral triangle down to the membranous portion of tha 
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The Pelvic Fascia.— This tasoia, consista of a parietaC 
part, covering tha walls of the pelvic cavity, and e. visceral 
part, which connects Ihe varions pelvic viBcera with each 
other and with the walls of the pelvis. The parietat part 
IB attached to the brim of the tme pelvis and the posterior 
Bnrfaco of the pubic bones, and passes down into the pelvis, 
covering the obtnTator intemus muscle, and is attached to 
the spine and tuberosity of the Uchinin; on the posterior 
pelvic woU it covers the pyriformis muscle and the saoral 
plexus of nerves, bat is behind the internal iliac artery, the 
gluteal, sciatic, and pndic branches of which have to pierce it 
in order to escape from the pelvis. The tiiseeral part is given 
off from the parietal layer, on a line with the apine of the 
ischium and the back of the pubes, the point where the 
two diverge being known as the "white line." The most 
anterior part passes backward to the upper surface of the 
prostate gland, forming the " pnbo-prostatic ligament," and 
then passes on to the bladder, as the anterior true ligament 
of that vieons. The lateral part divides into three layers — 
the most superior forms the lateral true ligaments of the 
bladder, the middle passes between the base of the bladder 
and the rectum (the recto-vesical layer), while the most 
inferior — the rectal layer—passes under the second and third 
parts of the rectum, and ensheatha the levator ani. The rela- 
tion of that part of the parietal layer of pelvic fascia above 
the "white line" (the "undivided " pelvic fascia of some) to 
the viscera! layer, has been compared to that of the wall-paper 
and carpet of a room ; and it is this carpet which must on 
no account be cut in the operation of Utbotomy. 

The Rectum. — The rectum extends from the loft Baoro- 
iliac synchondrosiB obliquely downwards and to the right b> 
the middle of the scrotum, and then curves forwards and 
inwards in front of the sacrum and coccyx ; it then passes 
dovmwards and backwards from the tip of the coccyx to the 
orifice of the anus. It is divided into three parts — the Jir/t 
part extends from il« commencement to the second oi third 
ucral vertebra; the second part from the second or third 
vertebra to the tip of the cooosn-'. tiifcl.Ki.T4Ti»^A'a™a- 



^40 StlRGICAL 

the tip of the coccyx by the an^il oriiiue — this part being 
about an inch and a-half in length. The length of the entire 
rectum is about eight inches. Relations. — The ^rel part a 
tuiTonnded by peTitoneum, which ahio bindH it to the front of 
the sacruiu oa far dovn as the Becond or third Eocrol vertebra 
— this fold being known u the meio-rectum ; in front of this 
part ia the recto- vesical pouch of peritoneum and a part of the 
bladder in the male, but in the female the ponch of Douglas, 
the uterus, and the upper part of the posterior wall of the 
vagina. The stcand part ia only partially sarroonded by the 
peritoneum, the front and upper part of its sides alone being 
in relation to it ; at its lower part the peritoneum is refiected, 
in the male, on to the back of the bladder, but in the female 
on to the posterior wall of the Vagina. In the male, the base 
of the bladder lies immediately over this part, and between 
the two are the vesicolce seminales and the vasa deferentia : 
but in the female the posterior vaginal wall ia in relation to 
it. This part ia attached by loose areolar tissue to the front 
of the sacrum and coccyx, and is also in relation to the visceral 
layer of the pelvic fascia. The third pari has no relation to 
the peritoneum, but is in close relation to the pelvic fasc^ 
and the levatores ani muscles, which support this part of the 
rectum ; the rectal layer of the pelvic fascia joins the raotnm 
about four inches from its lower end, and at the same tine 
ensheatha the levator ani; further, the recto-vesical layer of 
the pelvic fascia (or recto-vaginal layer In the female) is also 
in relation to the rectum.. The prostate gland in the male is 
close to the commencement of this part, while in the female 
the perinnial body is in relation to its anterior surface throagh- 
out its whole extent, because at this point the rectum and the 
vagina diverge. 

Paracentesis AbdotnlUiS. — A small incision is made with 
a scalpel in the middle line, a little below the umbilicus (about 
two inches}, and throngh this opening the trochar is thruat. 
It is better, however, to keep up pressure on the abdomen as 
the fluid escapes, lest the abdominal vessels burst on account 
■ot being thus suddenly relieved from the pressure of the fluid. 
\s beai done by means of a broad flannel roller, split at 
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each end to within six inches of the middle, and applied in 
such a way that the untom part covers the front of the ab- 
domen, while the ends are crossed behind and given to an 
assistant on each side to keep up the pressure as the fluid 
escapes. Another precaution is to make sure that the bladder 
is empty before the operation. In tapping the abdomen in 
other situations, the course of the epigastric vessels must be 
kept in mind (see p. 118). 



